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Acceieralor.  bO-mev,  uses  klystrorts .  BF33  Jul  8 

Acceterometer  motor  control  .  R076  Oct  7 

Acoustical  daU  malyzer,  magrtetic  Upe .  RO80  Dec  2 

Acoustcs,  electrostatic  squarer  determirtes 

characteristics  of  halls  and  auditoriums .  TF66  Aug  26 

Acoustics,  underwater,  stressed  at  Acoustical 

Society  meeting . .  BF38  Oct  26 

Actuators  af>d  timers,  types  and  uses .  $RS7  Sep  30 

Adder,  binary,  microcircuit  . .  TF48  Dec  23 

AdmittarKe  of  twf  transistor,  measuring  instrument, 

parameter  <Y)  computations  .  TF84  Dec  16 

Air-cooling  blower  selection  factors  — .  TF127  ^tov  2S 

AIRCRAFT 

Air  Force  reinstates  B>70 .  ENll  Nov  11 

Air  Force  wants  B-70  reinstated .  0014  Sep  9 

Avionics  developments  at  Bntish  airshow .  6F36  Sep  23 

Battlefield  sirveillance,  Army .  BF40  Nov  18 

Countermea  .  lets  discovered  in  U'2 .  BF32  Sep  2 

Engine  iwear  detected  by  new  instrunwnts .  BF123  Aug  12 

FAA  postpones  SO-Kc  deployment  .  EN9  Dec  2 

Flight  data  recorder,  crash-proof .  TFU8  Nov  25 

Fht  receiver.  wtdebwJ,  remote  control .  TF85  Sep  30 

International  Air  Transport  Association  meeting  . .  BF46  Dec  9 

Multiple  airborne  target  trajectory  system  evatu- 

ates  missite-firing  interceptors .  TF61  Dec  2 

Noise,  let  engine,  blanked  by  earner  flight  deck 

helmet  transceiver .  TF57  Sep  23 

Nuclear  aircraft  design .  R090  Sep  16 

Radar-return  simulator  tests  airtiome  moving- 

target  indicators  .  TFS6  Dec  2 

Tracker,  infrared  telescope,  airborne .  R082  Oct  21 

Vortac  display  plots  aircraft  position  .  ENll  Dec  9 

AIR  TRAFFIC  COKTROL 

Britain's  new  aircraft  landing  beacons .  BF13  Oct  14 

British  landing  system .  BF12  Nov  18 

FAA  air  route  radar  design,  plans  .  BF38  Dec  2 

FAA  buys  radar  beacons .  ENll  Aug  19 

FAA  expansion  plans .  ’4P014  Nov  4 

FAA  orders  data  processing  system .  BF47  Nov  25 

FAA  shows  progress  m  RID .  6F40  Oct  14 

FAA  to  spend  S47  million  on  air  traffic  contfol 

R&D,  $100  million  on  gear .  BF28  Sep  2 

Glide  slope  projector,  mechanical  modutatoi  .  TF68  Oct  28 

Radar  sets  ordered  for  34  airports .  ENll  Jul  22 

ALARM  systems 

Civil  defense  tests  home  alarm  device .  ENll  Oct  21 

Capacitance  mimder  alarm,  transistor .  TFbS  Sep  16 

Detector  warns  of  nuclear  blasts .  ENll  Aug  S 

Nuclear  blast  detection  station .  EN9  Nov  4 

Algebraic  method  finds  target  infornmtion .  R0134  Nov  25 

AMPUFIERS  &  PREAMPUFIERS 
AGC  conMol  for  transistor  video  amplifier  of 

radar  transponder .  TF48  Jul  1 

Age  of  i-f  amplifier  by  diode  action .  TFSS  Nov  4 


Amplifier  compensates  for  speech-level  variations  TF103  Jul  29 


Amplifier.  d<,  regulates  currant  by  power  dis¬ 
sipation  after  autotransformer  regulates  foully  TF66  Nov  4 
Amplifier.  i-(,  and  preampltfitr  of  transistorized 

wave  analyzer .  TF6B  Sep  23 

Amplifiers,  a<  and  6<,  of  micromodular  missile 

autopilot.... .  TFACi  Oct  21 

Amolifiers.  below  15  cps .  R092  Dec  16 

Amplifiers,  d<.  of  photocell  scanning  infrared 

gage .  TF65  Oct  21 

Amplifiers,  i>f,  audio,  of  transistorized  f-nn 

airborne  command  receiver .  TFB5  Sep  30 

Amplifiers  of  tunnel  diode  curve  tracer .  TF62  Aug  5 

Analog  computer  memory  cell  level^ioldmg 

circuit  amplifiers .  TF71  Dec  9 

Bridge  circuit  rates  d-c  amplifier .  TF55  Jul  I 

Camera,  tv.  transistorized,  design,  techniques, 

video  amplifier .  TF72  Sep  9 

Converter  circuit  amplifies  beyond  normal 

frequcTKy  limits  of  transistors .  TF56  Aug  26 

0<  ar.iplifiar  of  liquid  leva;  me;er .  TF66  Aug  19 

0<  amplifiers  of  voltage  regulators .  TF121  Nov  25 

D<  component  iwmoved  from  direct  coupled  d-c 
amplifier  outputwithlittlegainlossfCTb  Oct2l>  R0150  Aug  12 

D-<  photoconductor  chopper  stabilizes  .  CMF*2  >p  16 

Delay  line  conMois  tuned  i-f  amplifier .  TFIQB  Jul  29 

Designing  antennas  with  parametric  amplifiers, 
improve  reception  from  satellites . TF96  Nov  18 


IHOEX  COOf  KEY 

The  tetters  precteding  the  page  number  and  uue  date  indicate  tie  type 
of  arUcte  or  re^ilar  editorial  department,  as  feltoars: 

BF-Business  Article 
CM-Components  and  Materials 
CT-Commant 

EN-EngInttrIng  NewsleUar 
ERS-ElectronlGS  Rcfcr«»ce  Sheet 
MR-Marketlng 
PC-Pictmre  wlto  Caption 
PT-Productlon  Techniques 
RO-Research  and  Devtiopment 
SR-Special  Report 
TF-Tcchnicai  Feature  Article 
WO-ffashington  Outlook 


Stability  of  transistorized  d-c  chopper  amplifier 

improved  by  feedback  technique .  TF55  Jul  1 

Sweep  and  sync  pulse  amplifiers  of  sweep 

generator .  TF88  Dec  9 

Teiometoring  amplifier,  d-c .  TF57  Oct  21 

Variolosser,  automate  gain-adjusting  amp^'fier 
compensates  for  speech-levet  variatons  m 

telephone  transmission .  TF103  Jul  29 

Voltage  regulators,  d-c.  transistor;  differential 

amplifier  comparison  elements  .  TF62  Sep  23 

Pide-range,  four-stage,  direct-coupled,  negative- 
pulse,  video  ampiif'er .  TF78  Sep  16 

Amplitrons  operated  m  parallel  from  common  driver 
sotree . R062  Dec  23 

Analgesia,  audio,  stereo  .  BF49  Dec  9 

Analog  d-c  voltage  conversion  for  frequency 
comparison .  TF74  Dec  16 

Analog  multiplication  using  time  as  one  variable  .. .  TFI36  Aug  12 

ANALYZERS 

Acoustcal  daU  analyzer,  magnetic  tape  .  RD80  Dec  2 

Analyzer,  digital,  256-channcl,  for  neutron  time- 

of-flighC  and  pulsed-neutron  measurements .  TF68  Oct  21 

Anelyzing  magnetically-oetentcd  stepper  servo 

motors .  TF71  Sep  23 

Automatic  waveform  analyzers  .  TF74  Jul  15 

Auto  traffic  analyzer  uses  Doppler  principle .  R092  Dec  9 

Cathode  ray  vetting  and  storage  tubes  for 

nanosecond  display  m  pulse  analyzers .  CM82  Dec  2 

Digital  M  spectrum  analysis .  TF78  Nov  11 

Pulse-height  analyzers  converted  to  time  an¬ 
alyzers  . BF38  Jul  1 

Solenoid  pilot  valve  analyzer .  TFSS  Oct  14 

Spectrxjn  analyzer  using  magnetostriction 

bandpass  filters .  TFSS  Dec  16 

Pave  analyzer,  transistorized  heterodyne .  TFbS  Sep  23 

Pirmg  analyzer  tests  erront  components .  PTSS  Dec  2 

AHTEkMAS 

Anechoic  room  tests  antenna  design .  PC36  Jul  15 

Antenna  design  for  nmximum  I-f  radiation 

n'F84  Jtai  3).  additional  data .  CT6  Sep  23 

Author's  corrections  to  TF84  Jtai  3  on  M  an¬ 
tenna  design  criteria .  CTb  Jul  1 

Beacon  antenna,  space  capsule  500  F .  CMS4  Sep  23 

Broadband  array  pcriable.  Army .  BF3S  Nov  11 

Circular  uhf  array  scans  at  high  speed,  transport¬ 
able,  stacked  for  rt.  etving  and  transmitting; 

delay  line  is  rotor .  RDSO 

Citizens  band  radio  virvey .  T^70 

Cruciform  antenna  for  radiotelescope .  ENll 

Designing  antennas  to  include  parametric  ampli¬ 
fiers,  imcroves  reception  from  satellites  by 

Doppler  shift  technique .  TF96 

Digital  instrumentation  tor  end-f«re  antenna  array 

field  measurements .  TF90 

Direction  finder,  I-f  has  resonated  loop  antenrta 
coupled  by  transformer  to  grid  circuit  of  pre¬ 
amplifier  .  TF74 

Experimental  504*w  radar  .  PC40 

Extended  transmission-line  charts  plot  impedance 

of  negative-resistance  components .  ERS76 

FAA  shows  progress  m  R&O .  BF40 

Frequency-selective  filters  bate  parametric 

amplifier.  Simplifying  antennas .  BF36 

Glass  shields  protect  space  antennas .  CM76 

Global  X-bind  commifiications . .  BF51 

Helicopter  supports  10.000-foot  antenna  of  light¬ 
ning  generator  for  vlf  studies .  .  TF53 

Log-pcriodic  antenna  for  6-50  Me  radar .  TF44 

Omnidirectional  antennas  for  space  communica 

Uons  networli .  TF43 

Rada*  reflector  -zsts  honeycomb  panels .  CMS2 

Radar  teltscope  with  1.000-ft  dish  .  BF31 

Radio  tracking  systtm,  aircraft  and  missile .  TF61 

Radome  test  by  microwave  dielectromcter .  TF71 

Routing  airborne  radar  antenna  clutter  six^ 

ulated  m  test  gear .  TF5S 

Rotating  Yagi  tor  groieidscattar  transmission  and 

reception .  TF74 

Scimitar  airborne  anlmina . . PC134 

Space  tracking  antenna  cniargamerd  considered .. .  ENll 

Tiros  II  weather  satellite .  EN9 

TransmiUing  antenna,  design  and  earth  coupling 

technique .  8F38  Oct  14 

Vlf  transmitter  with  715-acre  antenna .  BF34  Jul  15 

Anti-submarine  rocket  Asroc .  BF26  Jul  8 

Antisubmarine  wartar^  market  $h  billion .  MR24  Aug  26 


Differential  amplifier,  of  relay  tester .  TF79  Dec  9 

Direction  finder,  I-f,  has  resonated  loop  antenni 
coupled  by  transformer  to  grid  circuit  of 

amplifier .  TF74  Sep  16 

External  oscillator  powers  amplifier  implanted  m 

animel,  muscle  poUntial  modulates  output .  TFSS  Oct  7 

Frequency-selective  filters  tune  parametric 
amplifier,  simplifying  antennas,  space  commiaii- 

cations  and  tracking .  BF36  Dec  23 

Grounded  grid  i-f  amplifiers  with  controlled  gam. 

design  techniques,  biasing .  TF50  Dec  23 

Hall-effect  multiplier  has  direct<ouplcd  transistor 

amplifiers .  TF64  Jul  15 

Higlv^iciency  oscillator-amplifier  for  microwave 

telemevy  weighs  14  ounces .  BF123  Aug  12 

High  gam  transistor  pulse  amplifier  with  saUrated 

oidput  for  CRO  display .  TFIOO  Jul  29 

Hydrophones  packaged  with  preamplifiers .  TF60  Jut  8 

Induction  hoalmg,  r-f,  power  swece .  RD76  Oct  7 

Infrared  paramp  planned .  ENll  Sep  16 

Isolator,  iiH.  stabilizes  paramp  gam .  BF123  Aug  12 

Light  amplifier  (laser)  may  permit  optical 

comawntcaiions  and  radar  .  BF43  Jul  22 

Low  noise,  h'gh-input  impedance,  tramistor 

amplifier  circuit  design  methods .  TF5(}  Sep  2 

Low^se  receiver  symposium .  ENll  Oct  28 

Magnetic  record-playback,  home  awie,  tube 

amplifier,  transistor  preamp .  TF61  Aug  26 

Magnetometer  (atomic)  tor  space  probe  .  TF47  Aug  5 

Masers  for  radio  astronomy .  SR53  Jul  29 

Masers,  solid-state,  principles  and  applications  ..  TFSS  No*  1 

Message  repeater,  tape,  praamplifiar .  TF81  Oct  14 

Micrommiature  R&D .  SR77  Nov  25 

Microphone  preamplifier  and  audio  amplifier  of 

sound  and  audio  measuring  systtm .  TF66  Aug  26 

Mobile  radio,  low-voltage  tubes . .  TF62  Aug  19 

Multiplexer,  iow-ievel.  digiUl,  48  channels  share 

three  a<  amplifieis . .  TF64  Oct  7 

Operational  amplifier  of  analog  computer 

multipliar .  TF70  Nov  4 

Operational  amplifiers,  analog  computer .  TF90  Nov  11 

Parametric  amplifier,  continuous  hmmg  . .  8F3S  Oct  14 

Parametric  amplifier  employed  m  Able  space 

communications  network .  TF43  Jul  B 

Parametric  ampiifier,  thermoelectric  cooling .  ROSb  Oct  28 

Parametric,  electron  beam .  BF44  Nov  11 

Pa'amps  go  into  700-mtle  OEM  lint  hop .  BF46  Jul  29 

Pholoelaciric  light  controls  use  cold  cathode 

amplifiers .  TF46  Jul  I 

Photosensitive  transistor  amplifiers  .  1V132  Aug  12 

Portable  radio  uses  drift-field  transistors .  1^46  Ju)  ^ 

Posibvc  feedback  provides  infinite  input 

impedance  for  oparationel  amplifiers .  TF102  Nov  IS 

Pulse  ampiif'er,  heartbeat  transmitter .  TF54  Dec  23 

Pulse  amplifiers  for  coincident-flux  memory .  TF94  Jul  29 

Pulse  Width  measunng  circuits .  TF74  Jul  15 

Radiotelescope  employs  ruby  maser .  BF44  Sep  30 

Reflex  klystron  millimeter  wave  detector  .  TFS3  Sep  9 

ResistarKe-coupled  bootstrap  generates  log¬ 
arithmic,  exponential  or  linear  sweeps .  TF60  Dec  23 

Resistance<oupl«d.  threo-stage,  tape  recorder ...  TF74  Oct  28 

R-f  amplifier  for  signal  generator .  TF71  Jul  15 

Secondary-emission  pentode  amplifier .  TF60  Oct  7 

Servo  amplifier,  high-gain.  d<,  hybrid,  for  a-c 

instrumant  calibration .  TF94  Sep  30 

Shunt'beakad  transistor  amplifters,  one-staga  .md 
cascaded,  broadband,  vidap;  design  by  pola 
zero-czmcellaticn  and  maximally-flat-magnitude 
techniques  .  TF68  Dec  2 
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Association  of  standards  labs  proposed  .  6F34  Oct  21 

Astronomical  observatory  satellite  planned  .  6F36  Oct  28 

Astronomy  photography,  tv  techniques .  RD%  Dec  9 

Atomic  cloch  accuracy  for  crystal  oscillators .  TF82  Hov  11 

Atomic  flock  frequeiKy  standards  .  SR‘3  Jul  29 

Atomic  cM>ck,  hydrogen  maser .  RDBO  ^iov  4 

ATMOSPHERIC  STUDTES 

Atmospheric  cross  section .  SRS3  Jul  29 

Infrasontc  (below  IS  cps)  waves  provide  atmo* 

spheric  data . .  R092  Dec  lb 

ionospheric  socmdtng  rocket,  coimter .  RD9S  Nov  11 

ionospheric  sanding  scanning  radar .  TF44  Sep  2 

Ionospheric  storm  studies  show  alternate  routes 

may  penetrate  Arctic  blackout .  BF35  Aug  ^ 

Lightning  atmospherics  simulated  .  TFS4  Jul  22 

AUDIO 

Braille  reading  machine  talks .  ENll  Sep  23 

Cappers,  series,  design . .  ERS72  Oct  7 

Electrostatic  squarer  analyzes  audio  signals .  TFbb  Aug  26 

Fader  for  auditory  research,  electronic  switch 

avoids  audible  transients .  TFBS  Dec  9 

High'intensity  sourvt  system .  RDb4  Jul  1 

Organs,  musical,  survey  of  types .  6F40  Nov  11 

Phonograph  advarKes  shown  at  hi'fi  show' .  BF53  Oct  14 

Reverberation  trend  m  stereo  .  BF45  Jul  29 

Saasd  system  for  B-mm  home  movies .  TFbl  Aug  2b 

Stereo  and  white  noise  dental  analgesia .  BF49  Dec  9 

Stereophonic  compatible  system  for  tv  broad¬ 
casting,  double-earner  suppressed  sideband 

transmitted . .  TF71  Dec  lb 

Stereo  standards  sought  by  EIA .  EN9  Nov  4 

Transceiver,  helmet,  a-vn  bansistor  radio,  blanks 
carrier  flight  deck  noise  with  noise-actuated 

age  operated  by  pickup  microphone  .  TF57  Sep  23 

Tuning-fork  audio  filler  tuned  by  varying 

electromagnet  coil  current .  TFbb  Dec  2 

Tunnel  diode  wireless  f-m  microphone .  TF93  Nov  16 

Auto  engine  dynamometer  test  programmed  by 
magnetic  tape  recorder  with  velocity  correction  . . .  TF74  Dec  lb 

Auto  ignition  spark  pump .  ENll  Nov  25 

Autonuitic  frequency  control  with  reactance  trans 

istors .  TF97  Sep  30 

Autontatic  test  equipment  checks  missile  S'/ste'T  .  ..  TF74  Jjl  15 

Automatic  welder  for  thin  foils .  TF48  Sep  2 

Automatical*y  controlled  nearl-lung  machine .  TF91  Jul  29 

Automobile  (Bluebird  racer)  telemetry  system .  TF70  Oct  28 

Automobile  testing  telemetry  system  .  TF57  Oct  21 

Autopilot  system  for  missiles,  micromodular .  TFbO  Oct  21 

Auto  traffic  analyzer  uses  Doppler  principle .  RD92  Dec  9 

Auto  traffic  contrpi  communications .  TFBl  Oct  U 

Auto  traffic  monitor,  infrared .  CM94  Sep  lb 


B 


Balancer,  gyro  wheel  .  R082  Oct  21 

Ballistic  accelerometer,  microwave .  TFb8  !>ep  lb 

Bandpass  coupler  design  chart .  EPS7b  Oct  21 

Batteries,  arnmonta  standby  for  space .  CM98  Sep  9 

Battery  poaered  converter  runs  rrultiplier  p  iototu^e  TF51  JjI  6 

Battery,  rechargeable  10-year .  tNlt  Nov  11 

Battlefield  siaveillance.  Army .  BF40  Nov  18 

Beacon,  gated  diodes  pulse  transmitter .  TF72  Jul  22 

Beacon,  missile,  optical  lrackir>g .  TF88  Nov  11 

Biasing  grounded  grid  amplifiers  .  TF50  Dec  23 

Biasing  transistors  for  uniform  gain .  TF74  Dec  9 

Binary  adder,  microcircuit .  TF48  Dec  23 

BIOPHYSICS 

Animal-machine  analogies  indicate  random 

recognition  not  practical .  RDlBb  Nov  25 

Artificial  neurons  discussed  at  Aescon .  BF 123  Aug  12 

Artificial  neuron  shows  arM)og'iner«n;ry  char¬ 
acteristic  .  ENll  Jul  8 

HerrJtocrit  measures  red  blood  celt  concentration 

by  Aien  bridge .  TF53  Sep  2 

Perceptron,  artificial  nerve  network,  learns  to 

recognize  patterns  ar>d  letters .  TFSb  Jul  22 

FNobe  hypothaimus  temperature  conbol .  ENll  Nov  1 1 

Survey  of  probes,  transducers  and  equipment  used 

m  study  of  living  matter  and  man .  SR53  Jul  29 

USSR  researches  brain's  processes .  ENll  Oct  21 

Blood  analyzer  counts  red  cells .  TF53  Sep  2 

Blowers,  cooling,  selection  factors .  TF127  Nov  25 

Bluebird  racer's  telemetry  system  .  TF70  Oct  28 

Bolometer,  thermistor,  infrared  detector .  TF62  Dec  9 

Bootstrap  generates  logarithmic  sweep .  TFbO  Dec  23 

Braille  reading  machine  talks .  ENll  Sep  23 

Breadbording  techniques,  d-c  to  uhf .  PT 142  Nov  25 

BRIDGE  ORCUrn 

Bridge  circuit  rates  d<  amplifier .  TF55  Jul  1 

Bridges,  off-balance,  for  measurement  and  con¬ 
trol;  basic  design  equations  .  TF52  Jul  1 

Capacitance  bridge  measures  liquid  level .  TFbb  Aug  19 

Capicitance  intruder  alarm,  transistorized,  has 

capacitor-po^tiometer  bridge  .  TFb5  Sep  16 

Diode  bridge  detector  m  semiconductor  putse- 

ciamping  and  stvage  circuit .  TFb4  Aug  2b 

Dual  thermistor  bridge  controls  oscillator  output 
in  r-f  power  meter .  TFb4  Nov  4 


Hematoait  measures  red  blood  ceil  concentration 

by  Mfien  bridge .  TF53  Sep  2 

Oscillator  of  transistorized  wave  analyzer  uses 
diodes  as  voltage-sensitive  capacitors  m 

bridge  to  alter  frequency  .  TFb6  Ses  23 

Wheatstone  bridge,  potentiometer,  photocell 
scammg  head .  TF78  Dec  lb 

BROADCASTING 

(See  also  Communications) 

Cambod'a  to  get  tv  network .  6F12  Nov  18 

Canadian  opposition  to  color  tv .  BF  12  Nov  4 

Communist  China's  *'big  leap"  program  is 

closing  technological  gap  fast .  6F32  Dec  23 

Computers  analyze  election  returns .  BF30  Nov  4 

Congress  legalizes  tv  booster  stations . .  W014  Jul  15 

East  Europe  forms  tv  net .  BF12  Nov  18 

Engineering  performance  of  six  compatible  f-m 
stereo  broadcasting  systems  proposed  by 
National  Stereophonic  Radio  Committee  to  FCC  TF85  Nov  18 

FCC  approves  vhMv  translators .  BF42  Sep  9 

FCC  finarKes  whf-tv  tests .  BF42  Aijg  19 

Hartford  pay-tv  station  considered  by  FCC .  W014  Jul  8 

IRE-PG  Broadcasting  symposium  hears  about 
computer  control  of  tv  switching,  new  logging 

arid  reevding  meC>s^: .  BF40  Oct  7 

Japan  finances  tv  stations .  ENll  Oct  14 

Japan  gets  five  color  tv  stations .  BF13  Oct  14 

NAB  protests  FAA  tower  control  claim .  ENll  Nov  11 

Network  installs  news  alert  system .  BF47  Oct  14 

Overseas  tv  grows  fast .  WOU  Dec  9 

Pay  tv  system,  closed-circuiL  coin-operated .  TF49  Aug  19 

Stereocasts  begin  in  Arabia .  6F4b  Sep  9 

Stereophonic  compatible  system  (or  tv  broad¬ 
casting,  double-carfier  suppressed  sideband 

transmitted .  TF71  Dec  lb 

Stereo  standards  group  reports . .  ENll  Oct  21 

Stereo  systems  proposed  by  NSRC  to  FCC .  BF32  Nov  4 

TV  gear  used  to  cover  political  convention  .  BF30  Jul  3 

Two<olor  tv  sidelined,  stereo  system  proposed  . .  BF49  Nov  18 

Voice  of  America  buys  12  transmitters .  BF43  Oct  28 

Aeatiie'  radar  findings  displayed  by  tv  broad¬ 
casters  in  stormy  regions .  BF38  Sep  30 


BUSINESS 

(See  also  Foreign  Electronics,  Government, 
Import-Export,  Management.  Marketing,  Market 
Research.  Military,  Research  &  O»'velopment, 
Sales) 

Air  Force  tompiams  of  improper  pricing  by  con¬ 


tractors;  conference  is  planned .  6F30  Aug  19 

Californian  electronics  industry  helps  local 

economy  as  aircraft  industry  sags .  BF36  Nov  4 

Check-handling  systems  tested  by  Federal 

Reserve  Banks .  BF35  Oct  7 

Computer  quotes  stock  prices  .  ENll  Nov  11 

Contract  redetermination  and  renegotiation .  BF32  Dec  2 

Court  invalidates  tape  patent . .  ENll  Aug  5 

Data  systems  featured  at  business  show .  BF40  Nov  25 

ElA  discusses  small  business  problems  .  BF4b  Aug  2b 

EIA  protest^  tariff  drop .  W014  Sep  lb 

European  expansion  by  US  companies,  lists  US- 

owned  plants .  BF30  Oct  28 

Executive  pay  in  electronics  higher  than  general 

■Mustry.  tied  to  sales  .  BF32  Sep  23 

FCw  ruling  spurs  business  microwave .  BF45  Nov  !8 

Federal  Reserve  Bank  wants  magnetic  check  y>.1* 

ing  automation  solution  . ENll  Sep  30 

Finance  seminar  details  role  of  banks,  account¬ 
ants  arul  venture  captial  firms .  BF40  Dec  9 

Handicapped  workers  win  acceptance  .  BF37  Sep  lb 

Industrial  R&O  speriding  .  ENll  Sep  16 

Instrument  firms  sponsor  exhibition .  6F38  iul  8 

Intematiortal  financing  firm  formed .  ENll  Sep  9 

Japanese  subsidiary  of  U.S.  firm  to  make  com¬ 
puters,  cross-license  .  BF40  Sep  23 

Kennedy  administration's  attitude  toward  taxes, 

sales  problems,  wages .  W014  Dec  9 

Loran,  sonar,  radiotetephorie.  autopilots,  radar  in 

commercial  fishing  vessels .  6F34  Dec  23 

Manual  on  RAO  budgeting  .  BF50  Dec  9 

McGraw-Hill's  l%l  forecast . .  MR24  Nov  25 

Minimum  wage  determination  seen  for  tube  ar>d 

semiconductor  employees .  ENll  Sep  2 

National  Stock  Exchange  opens  .  6F36  Sep  lb 

Nationwide  net  may  link  data  proceistng  systems  EN9  Dec  2 

Office  Equipment  Manufacturers  Institute  to  de¬ 
velop  logic,  system  standards .  ENll  >p  23 

Overseas  tie-ins  of  U.S.  firms .  BF48  Jul  22 

Presidential  election,  sales  impact .  EN9  Nov  18 

Prices  for  electronics  firms  mount  as  buyers  com¬ 
pete,  buyers  develop  finding  techniques .  BF36  Jul  15 

Printer,  electrostatic,  for  check  sorter  .  ENll  Sep  9 

Proprietary  rights  under  defense  contracts  . .  BF35  Jul  15 

Propritary  rights  protection  proposed  by  Pentagon  W014  Dec  2 

Quality  control  improved  by  incentive  fur>d .  6F45  Jul  22 

Sales  representative  problems .  BF44  Dec  9 

Space,  defense  costs  seen  nsmg . MR24  Oct  28 

Standards  lack  hampers  R&O .  RD74  Aug  2b 

Survey  of  new  computirtg  and  data  transmission 
systems;  business  purchasing  slows  in  1960  . . .  BF30  Aug  2b 

Survey  suggests  R&D  key  to  growth .  ENll  Jui  22 

Value  engineering  instruction  to  be  issued  by 
Air  Force .  #014  Nov  4 


C 


CABLES 

Coaxial  cable,  test  and  equipment  calibration 

methods  recommerKfed  oy  USASRDL .  TFIOO  Sep  30 

Connectors,  cable,  1.700  F .  ENll  Nov  II 

Modified  Wire  stripper  strips  coaxial  cable .  PT82  Aug  19 

Plastic  tubing  heat-shrinks .  CM80  Oct  7 

Sea  cable  reduces  crosstalk  .  TFbO  Jul  8 

Wire  harnessir>g  methods .  PT84  Oct  7 

Wire  harnessing  techniques .  PT104  Sep  9 

Camera,  tv,  transistorized;  design  techniques. 

circuits .  TF72  Sep  9 

Capacitance  change  indicates  liquid  levels .  TFbb  Aug  19 

Capacitance,  distributed,  of  wideband  inductors, 

graphical  determination  .  ERS70  Aug  2b  / 

Capacitance  intruder  alarm,  transistor .  TF65  Sep  16 

Capacitances  measured  by  off-balance  bridge  .  TF52  Jul  1  « 

Capacitor  discharge  explodes  wire .  TF43  Jul  1 

CAPACITORS 

Capacitor  leakage  tester .  PT104  Nov  11 

Capacitor  energy-storage  bank  design .  TF58  Aug  5 

Ferroelectrit  voltage-variable .  TF84  Nov  11 

High-oxide  aluminum  cermet  stacked  or  wound  foil 

capacitors  operate  at  500  C .  CM7b  Aug  19 

Long-term  leakage  measuring  technique .  TF102  Nov  18 

Microminiature  types  and  R&O .  SR77  Nov  25 

Paddlewheel  capacitor  variable,  of  mechanical 

modulator .  TFb8  Oct  28 

Semiconductor  variable  capacitors  make  small 

signal-seeking,  remote  tuner  for  radios .  TFbO  Jul  22 

Standards,  capacitor,  kit .  CMSt  Oct  21 

Storage,  light-flasher  .  TF88  Nov  11 

Cavities,  broadband,  microwave .  TF9b  Oct  14 

Ceramics,  abrasives  rub  on  solder  codt .  PT72  Jul  1 

Ceramics,  superdense  ferroelectric  and  piezoelectric, 

have  ifT^oved  properties .  CM86  Sep  23 

Character  reader,  nonscanning .  .  TF 115  Nov  25 

Check-handling  systems  tested  by  Federal  Reserve 

Banks  .  BF35  Oct  7 

Chokes,  r-f,  ferrite  toroids  improve  performance _  TF50  Dec  23 

Chopper,  photoconductor,  of  d-c  amplifier .  CM92  Sep  lb 

Choppers,  type  and  uses  .  SR57  Sep  30 

Chronistor,  electrochemical  elapsed  time  indicator . .  CM96  Dec  9 

Circuit  applications  of  field  effect  transistors .  TF132  Aug  12 

Citizens  band  equipment  desigr .  TF70  Nov  4 

Clamps,  voltage,  circuits .  TF5b  Dec  23 

Clippers,  series,  design  nomograpr*  gives  component 

values;  design  formulas .  ERS72  Oct  7 

Clock,  atomic,  hydrogen  maser .  ENll  Oct  28 

Clock  control  circuit .  RDlOb  Nov  18 

Clutches,  types  and  uses .  SP57  Sep  30 

Clutter  simulated  by  ringing  bank  of  crystals .  TF58  Dec  2 

Coaxial  resonators,  helical,  design . ERS140  Aug  12 

Code,  teletypewriter,  detector .  TFbb  Sep  23 

Codes  for  pay  tv  trarrsactions  . .  TF49  Aug  19 

Coil,  tuning  fork  filter,  frequency  idiusUng .  TFbb  Dec  2 

Combining  transistors  with  tunr>el  diodes .  TF5b  Aug  19 

COMMUNICATIONS 

Able  Space  Navigation  Network  controls  space 

probes  up  to  70  million  miles  away  .  TF43  Jul  8 

Active  and  passive  satellite  systems  for  global 

communications  and  tv .  BF40  Sep  9 

Advent  comimmicatians  satellite .  EN9  Nov  18 

Air  Force  to  get  fast  data  link  net .  BF37  Oct  21 

Army  systems  testing . . .  BF38  Nov  11 

ATT  request  to  FCC  for  private  micrcwvave  band 
for  space  communications  experiment  opposed 

by  industry  groups .  BF35  Dec  23 

Broadband  communicatiorrs  seen  essential  for 
military;  new  system  sends  many  waveforms  ..  BF30  Ajg  5 
Code  translation  and  data  transmission  system. 

Navy  missile  ranges .  ENll  Dec  9 

Coincidence  detector  with  fixed  and  moving  ferrite 
core  memories  compares  teletypewriter  code. 

recognizes  words .  TFbb  jep  23 

Communicatiuns  satellite  sought .  CN9  Nov  4 

Communications  satellites  proposal,  NASA .  W014  Oct  28 

Courier  communications  satellite,  others  .  W014  Aug  2b 

Courier  communications  satellite  system  .  BF38  Jul  22 

Courier  communications  satellite  system  .  BF44  Jul  15 

Courier  satellite  system  details .  BF2b  Sep  2 

Defense  ComnHnications  Agency  cerHers  .  ENll  Oct  14 

Echo  I  communication  satellite  . .  ■  •  ■  BF>8  Aug  2b 

FAA  postpones  5(M(c  deployment  .  EN9  Dec  2 

FAA  tries  transatlantic  scatter .  ENll  Nov  25 

FCC  hears  space  communications  proposals  .  BF40  Aug  5 

Frequencies  alioted  for  space  research .  SR53  Jul  29 

Ooelectric  and  geomagrietic  activities  affect 

comnxmications .  SR53  Jul  29 

Global  scatter  system  reflector  orbiting  belt  of 

needles  as  turned  dipoles .  BF43  Sep  30 

Global  X-barxl  commie^ications .  BF5]  Nov  25 

Groundscattcr  propagation  research  irvjicale 

feasibility  of  non-great-circle  paths .  TF74  Oct  28 

Highway  traffic  control  communications  .  TF8I  Oct  14 

Ionospheric  research  program  .  PD88  Sep  16 

Ionospheric  storm  studies  shexw  alterr\ate  routes 

may  perpetrate  Arctic  blackout .  BF35  Aug  5 

Maser,  optical  pulse  may  give  10  millun-charmel 
communications  links .  BF38  Oct  21 


Masers,  solitf-state,  prirKipJes  ar>d  applications  .  -  TF58  Nov  4 

Mercury  space  proitct  groiaid  system .  BF)0  Oct  7 

Moon  bounce  communications  hard  to  tarn .  BFM  $ep  16 

Moon  bounce  made  by  hams .  BF34  Sep  2 

Moon  studied  as  passive  relay  . .  BFS6  Aug  12 

Moon  used  as  passive  microwave  relay,  showing 

feasibility  of  satellite  relays  .  BF31  Aug  19 

Multipath  fade  rate  recorder .  ROB8  Sep  16 

NASA  may  make  satellite  comimmicattons 

available  to  industry .  ENll  Oct  21 

Nationwide  net  may  link  data  processing  systems  EN9  Dec  2 

Navy  plans  data  system  linking  ships .  BF30  Sep  16 

New  agency  slated  to  Lake  control  of  defense 

wnmunications  in  March.  1961 .  ffOU  Aug  19 

Pacific  scatter  system  completed .  BF39  Jul 

Plasma  studies  may  aid  space  commimicatMms 

(author's  correction.  CT6  Sep  2) .  ROTO  Aug  5 

Radio  teleprinter  signals  through  earth .  ENll  Aug  S 

Railroads  use  electronics  to  cut  costs  .  BF)S  Nov  4 

Satellite  and  scatter  communications  divussed  at 

Global  Communicatiorts  Symposium .  BF31  Aug  5 

Space  electronics,  national  symposium .  BFll  Oct  7 

Subway  trains  use  transceivers .  BF48  Nov  25 

System  to  coordinate  Navy  tactical  and 

communications  data . •«.  ..i .  ENll  Sep  9 

Tactile  communications  rectevers .  ENll  Oec  9 

Telegraph  messages  automatically  routed  by 

electronic  switching  system  .  BF46  Dec  9 

Telephone  central  office  system  uses  photo¬ 
graphic  memory,  tv  techniques  . .  BF45  Dec  2 

Telephone  dialing  error  preventer .  ENll  Nov  11 

Teiephar>e  switching  center,  electronic .  ENll  Nov  11 

Transceiver,  a-m.  transistor,  helmet  .  TF57  Sep  23 

Transmission  rate  adjusted  to  specific  channel 

conditions  .  ENll  Oct  28 

Troposcatter  net  links  U.K.  to  Africa  .  BE37  Oec  2 

Variolosser,  automatic  gain-adjusting  ampl>f*e<' 
compensates  for  speech-level  variations  in 

telephone  transmissions .  TF103  Jul  29 

Vlf  studied  with  lightning  generator .  TF53  Jul  22 

Vlt  to  reach  Polaris  submarines .  BF34  Jut  15 

COMPARATORS 

Analog  d<  voltage  conversion  for  frequency 

comparison .  TF74  Oec  16 

Coincidence  detector  «(th  fixed  and  moving 
lerrite  core  memories  compares  teletypewriter 

code,  lecognizes  words  .  TF66  Sop  23 

Comperator  tests  pulse  tubes  without  cro  calitra- 

tion  and  adjustment .  R092  Sep  9 

Phase<omparison  tracking  system .  TF61  Dec  2 

Voltage  regulators,  d-c.  transistor;  differential 
amplifier  comparison  elements  .  TF62  Sop  23 

COMPONEWTS 

(See  also  specific  components) 

Electromechanical  devices  survey .  SRS7  Sop  30 

Encapsulating  with  opoxy  tubing .  CMllO  Nov  16 

Microelement  evaluation  report .  CM138  Nov  25 

Microminiature  devices  and  RAO  .  SR77  Nov  25 

Navy  outlines  needed  new  components  .  BE46  Jul  29 

Preview  of  Aescon  reports  .  BF123  Aug  12 

Soft  metal  relieves  quartz  seal  stress .  BF123  Aug  12 


COMPUTERS 

(See  also  Data  Processing.  Digital  Techniques,  Logic,  *.>mori«»s> 


Adding  digital  units  to  analog  computer  increases 

precision .  ROllO  Jul  29 

All-ptxpose  computer  circuits .  TF56  Aug  19 

Analog  mulliplicition.  limo  as  variable .  TF136  Aug  12 

Analytic  methods  highlight  biomedical  show  BF46  Nov  18 

Animal-machinc  analogies  indicate  random 

recognition  not  practical .  RD136  Nov  25 

Automatic  rewetor  control  called  i^wconomtcal  at 

American  Nuclear  Society  meeting .  BF38  Jul  1 

Binary,  full  adder,  microcircuit,  with  unipoliir 
field-effect  transistors  as  active  and  passive 

elements .  TF48  Dec  23 

Communist  China's  "big  leap"  program  is  closing 

technological  g^  fast  .  6F32  Dec  23 

Computer  control  of  tv  switching .  BF40  Oct  7 

Computer  controls  ice  cream  plant . .  ■  BF36  Aug  5 

Computer  firms  }0>n  for  sales,  service .  ENll  Sep  30 

Computers  artalyze  election  returns .  BF  30  Nov  4 

Computer  transistor,  KXI-Mc.  soufpt .  EN9  Nov  4 

Cryotrons,  thm  film  and  wire,  for  high  speed 

storage  and  switching  .  TF84  Oct  14 

Dual  computer  system  sold .  BF42  Nov  4 

Electrocncephalograof'  records  converted  to 

pi^ched-tape  input  of  digital  computer .  TF78  Oec  16 

Electromechanical  devices  stevey .  SR57  Sep  30 

FAA  orders  data  processing  system .  8^47  Nov  25 

Hall-effect  multipliers  .  TF64  Jul  15 

Industrial  applications  of  small  computers .  ENll  Oct  28 

Industrial  process  conbol  systems,  computers  m 

steel  eiilts . BF3?  Oct  28 

Information  retrieval  speeded .  EN9  Nov  4 

Information  retrieval  techniques  reported  at 

Computer  Applications  Symposium .  BF41  Nov  4 

International  exhibitjon  stresses  computers  and 

conAols .  BF32  Oct  21 

Japanese  computer  licensees .  BF48  Nov  25 

Japanese  to  make  computers .  BF40  Sep  23 


Japanese-US  joint  varihee  in  computers  .  ENll  Oct  28 

Mister  programmer  for  computation  center .  BF28  Jul  I 

Memory  cells  tor  analog  computers,  signa'  level¬ 
holding  circuits .  TF71  Dec  9 

Mercury  space  project  ground  system .  BF30  Oct  7 

Microminiature  research  and  developaient .  SR77  Nov  25 

Military  leasing  455  computers .  t014  Sep  30 

Multipliar,  analog  computer,  low  cost .  TF70  Nov  4 

Multipurpose  computer  for  transfer  functions .  RD69  Jul  8 

Navy  plans  data  system  linking  fleet .  BF30  Sep  16 

New  high-speed  computer .  ENll  Oct  7 

Office  Equipawnt  Itonufacturers  Institute  to 

develop  logic,  system  standards .  ENll  Sep  23 

Operational  amplifiers,  analog  computer,  txtmd- 

ing  response . . .  TF90  Nov  11 

Optical  sensor  reads  numerals,  converts  data  to  * 

computer  code,  feeds  storage .  ENll  Oct  7 

Perceptron,  artificial  nerve  network,  Icams  to 

recognize  patterns  and  letters .  TF56  Jul  22 

PhotDconductor  matrix  forms  logic  combinatian  by 
changing  iliurnination  pattern  flexible  system 
can  solve  specific  problems  and  repair  itself. . .  TF56  Aug  19 

Plotter-computer  draws  weather  maps .  BF51  Dec  16 

Pneumatic  computer  in  development. .  EN9  Nov  18 

Positive  feedback  provides  infinite  input 

impedance  tor  operational  amplifiers .  TF102  Nov  18 

Program  computet  to  imderstand  English .  ENll  Oct  14 

Programming  digital  antenna  fieW  artalyzer .  TF90  Oct  14 

Railroads  toe  electronics  to  cut  costs .  BF35  Nov  4 

Reader,  character,  optical .  PC38  Oct  28 

Rocket  to  get  micrommiatiee  computer  .  BF28  Jul  1 

Self-improving  computer  concept  described .  R07B  Jul  22 

Sub  killer  rocket  computer  controlled .  BF28  Jul  8 

Subway  traffic  controller  Hamburg  .  ENll  Aug  12 

Sievey  of  new  computing  and  data  trammission 

systems,  purchasing  slows  in  I960  .  BF30  Aug  26 

Symbols  standards  proposed  at  NEC  confereiKe  . .  BF39  Oct  28 

Thin  fcrronagnetic  film  memory  .  TFIQO  Jul  29 

Training  computer  customers  to  maintain  and 

operate  logic  circuits . BF42  Jul  15 

Trajectory  tracking  and  coaiputing  system .  TF61  Dec  2 

Turmeltrons,  cryogenu  thm-film  switching  and 

memory  devices .  BF43  Oec  9 

Universal  circuits  cut  computer  lead  time .  PT90  Jul  15 

Aeather  Bureau  computer  stations  .  R094  Dec  9 


CONFERENCES 

Acoustics,  imderwater,  stressed  at  Acoustical 

Society  meeting .  BF38  Oct  28 

AMA  'onferees  forec ist  1970  govt  sales .  BF 32  Jul  I 

Analytic  methods  highlijpit  biomedical  show  _  BF46  Nov  18 

Automatic  reactor  control  called  uneconomical  at 

American  Nuclear  Society  meeting  .  8F38  Jul  1 

Convantiorts  valuaMt,  survey  suggests .  EN9  Nov  18 

Electron  beam  processing  equipment  dev<gn  and 

applications  discussed  at  symposium  .  TF59  Jul  15 

Epitaxial  devices  star  at  Electron  Devices  meeting  BF44  Nov  11 

industrial  Electronics  Symposium .  BF42  Oct  7 

Information  retrieval  techniques  reported  at 

CompiAer  Applications  Symposium .  BF41  Nov  4 

intamational  Air  Transport  Association  .  BF46  Oec  9 

IRE.  Cedar  Rapids  section  conference  .  BF41  Sep  23 

IRE-PG  Broadcasting  symposnan  haars  about 
computer  control  of  tv  switching,  new  logging 

and  recording  methods .  BF40  Oct  7 

ISA  conference  scans  sea  and  space .  BF46  Sep  30 

Instrument  Society  of  America  conference .  6F42  Ajg  19 

ISA  sponsors  standards  group .  BF34  Oct  21 

Length  and  time  standards  adopted  at  Weights 

and  Measiaes  conference .  ..  BF12  Nov  4 

Low-notse  receiver  symposium  . .  ENll  Oct  28 

Mars  probe,  radar  astronomy  discussed  at 

American  Astronautical  Society  meeting .  6F43  Sep  23 

Metallurgy  of  Elemental  and  Compmaid  Semi¬ 
conductors  confererKe,  tunnel  diodes  .  BF35  Sep  23 

Microscopy  advances  reviewed  at  National 

Institutes  of  Health  sumposium .  BF35  Oct  21 

Mid-America  Electronics  Conference .  BF42  Oec  2 

National  ElectronicsContorwice  preview  .  BF3b  Oct  7 

National  Electronics  Conference,  reports  on  new 

gyro,  paramp,  antervw  coupling  .  BF38  Oct  14 

NEREM  preview .  BF43  Oct  14 

NEREM  preview .  BF46  Nov  11 

NEREM  technical  summary  ...  . TF73  Nov  It 

Rhotoinstrumenlatton  discussed  by  SPIE  .  6F48  Sep  9 

Radio  Fall  Meeting  review .  BF49  Nov  18 

R-f  interference  standard  adoption  by  services 

reported  at  IRE  symposium .  8F37  Jul  1 

Satellite  and  scattw  commtaMcations  discussed  at 

Global  Commurweations  Syiaposium  .  6F31  Aug  5 

Stockholm  meeting  sbesses  space  advances  .  ENll  Sep  2 

Symbols  standards  proposed  at  NEC  conferance  . .  BF39  Oct  28 

Wescon  symposia  preview .  BF32  Aug  19 

ibescon  technical  program  preview .  BF123  Aug  12 

Connectofs.  caWe,  1.700  F .  ENll  Nov  11 

Contact  capsules  for  switching .  SR57  Sep  30 

Contact  fuzz  button,  knitted  wire  mnsh .  CM94  Sep  23 

Contact  patterns  metai-plastic  laminate  .  CM78  Aug  26 

Contacts,  me  siaipression  network  (or .  R058  Sep  2 

Contacts  of  relay  are  painted . CM106  Sep  30 

Contacts  for  relays  and  related  devices  .  SR57  Sep  30 


CONTROLS 

Age  of  i-f  amplifier  by  diode  action .  TF55  Nov  4 

Age,  of  radio  trarking  system .  TF61  Oec  2 

Age  of  transistor  ctrcinU .  TF74  Dec  9 

Amplifier,  i-f.  pertomianct  as  function  of  bias, 

age,  plate  mid  heater  voltages  .  TF50  Dec  23 

AutomatK  frequency  control  of  transistorized 

wave  analyzer  .  TF68  Sep  23 

Automatic  frequency  control  with  reactance 

transistor,  tv  remota  sync  lock .  TF97  Sep  30 

Ekitish  use  electron«cally<ontrolled  tractors  to 

unload  railroad  frti^  .  RD104  Oct  14 

Caamra.  tv.  tramistorized.  design  techniques, 

automatic  gain  control  .  TF72  Sep  9 

Coil,  tuning  fork  filler  frequency  adjusting .  TF66  Oec  2 

Computer  controls  ice  cream  plant .  8F36  Aug  5 

Controlled  rectifiers  generate  pulses  m  transistor 

conttols  of  auComotic  welder .  TF48  Sep  2 

Oigitai  controls  toaUetd  at  Chicago  Machine  Tool 

Exposition  .  BF32  Sep  16 

Elecbtcal  memory  switch  works  like  combinatian 

lock,  stores  mult  digit  humbers .  CMIM  Oct  14 

Electromechanical  devices  sievey .  SR57  Sep  30 

Fader  tor  auditory  research,  electronic  switch 

avoids  audible  transients .  TF85  Dec  9 

(3a$  proportioning  and  mixing  controls .  PT80  Aug  19 

German  exhibit  shows  progres*  tn  controls .  BF38  Nov  25 

Germans  exhibit  ma<  hMie  tool  controls  .  BF13  Oct  14 

Industrial  process  conboi  systeeis,  computers  in 

steel  mils . BF32  Oct  28 

Irfrared  gaga  mcesiees  hot.  moving  steel .  TF65  Oct  21 

Intemabonai  exhibition  stresses  computers  and 

controls .  BF32  Oct  21 

Liquid  level  sensors  control  artifictal  heart  and 

lung  mochint  .  TF91  Jul  29 

Motor  controls,  d<.  bidirectional  switching  tor 

gyros,  accaterometers . R076  Oct  7 

Pay  tv  chermal  convartar  and  conbols .  TF49  Aug  19 

Pholocalls  control  pattern  tracer  .  CM74  Aug  5 

Photoelectric  light  controls  use  cold  cathode 

amplifiers .  TF46  Jul  1 

Production  control  canter .  ENll  Sep  9 

Programmed  control  for  blast  fienaces .  R0112  Jul  29 

Programmed  matallizar  produces  microcircuits  —  PT88  Aug  5 

Pulse  generator,  solid-state,  dnves  solenoid  gas 

pump  .  TF74  Dec  2 

Pulse  triggering  and  hen-off  circuitsfarcontrolled 

rectifier  inverters  .  TF52  Ajg  5 

Railroads  use  electronics  to  cut  costs .  BF35  Nov  4 

Servo  cierent  regulator  conbols  high-powtr 

magnetic  field .  TF66  Nov  4 

Solenoid-actuated  piKil  valve  control  current 

timer,  analyzer .  TF88  Oct  14 

Spectrograph,  rocket-Oome,  kept  pointing  at  sun 

by  photodetectors  and  servo  control . .  TF43  Dec  23 

Static  relay  designs  .  TFW  Jul  22 

Tank,  model,  radio-controlled .  TF55  Hov  4 

Temperature  conttol  of  liaiar  satellite  .  TF63  Oct  78 

Traffic  control  net  tried  m  NY .  EN9  Nov  4 

Transceiver,  helmet,  noise-actuited  age  .  TF57  Sep  23 

Trigger,  transistor,  programs  instrumentation 

camera  exposi^e  rate  arxl  dtration  .  TF76  Sep  9 

Variolosser,  gam-edjusting  amplifier .  TF103  Jul  29 

X-ray  spectrograph  controls  oil  quality .  ROSS  Jul  15 

CONVERTB« 

Analog  iFc  voltage  conversion  for  freiaiericy 

comparison .  TF74  Oec  16 

Aulog-todigitalconverterofi-fspectrumanaiyzer  TF78  Nov  11 

Converter  circuit  amplifies  beyond  normal  fre¬ 
quency  limits  of  transistors .  TF56  Aug  26 

Diode  frequenc  y-to-voitoge  converter  of  I-f 

directionfinder  . .  TF74  Sep  16 

Electric  wind  energy  converters  provide  high 

power  arxl  voltage .  R0148  Aug  12 

Electtoencepnalograph  records  converted  to 
piaiched-tape  input  of  digital  computer,  photo¬ 
cells  scan  graph  .  TF78  Dec  16 

Multiplier  gnotohibe  detector  powered  by  battery 

voltage  . TFSl  Jul  8 

Noise  suppression  for  analog-hHfigital  conversion 

or  digital  readout .  TF80  Jul  IS 

Pulse-neight  analyzers  converted  to  time 

analyzers  .  BF38  Jul  1 

Cooling  blowers,  selection  factors .  TF 127  Nov  25 

Cooling,  cryogenic  refrigerator .  CM112  Nov  18 

Cooling,  transistor  heat  sink  calculations  (comment, 

CT6  0ct7) . ERS66  Aug  5 

Cooimg.  water,  of  transistor  chassis .  TF66  Nov  4 

Cool  paramps  ihermoelectrically .  R086  Oct  28 


CORES 

Coincidence  detector  with  fixed  and  moving 
ferrite  core  memories  comperes  teletypewriter 


code,  recognizes  words  . .  TF66  Sep  23 

Coincident-fiux  memory  of  three-hde  cores  .  TF94  Jul  29 

Nesting  core  lairanetions  cuts  transformer  size 

and  tojm . ENll  Jul  1 

Transformer  core  design  reduces  resistance  .  . .  .  CM114  Jul  29 

Corona  in  coaxial  cables . . TFIOO  Sep  30 

CoseHC  rev  telescope  of  lunar  sateliite .  TF63  Oct  28 

Cosmic  ray  telescope  tor  space  .  BF38  Oec  16 

Cosimc  rays  may  come  from  other  galaxy .  RD80  Sep  23 
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Counter  circuil.  radiation .  1F84  No^  11 

Counter  control  laut,  ultrasonic  veiocimeler .  Nov  18 

CoufHer,  lonosprteric  soie>ding . .  RD9S  Nov  11 

Ccuiitermeasures.  ballistic  missile  .  BF39  Dec  lb 

Countermeasures  Simulator  teaches  radar  operators 

antijamming  methods .  TF9e  Jui  29 

Countermeas^es  Soviets  discovered  in  U>2 .  BF32  Sep  2 

Counters,  electromechanic  il  survey .  SR57  Sep  30 

Counters,  radiation  and  micrometeorite  of  lunar 

satellite  .  TF63  Oct  28 

Couplers,  broadband,  design  chart .  ERS7b  Oct  21 

Cr*,  picture  tube  has  122-degree  deflection .  BFSS  Jul  6 

Cryogenic  development  aided  by  new  materials .  ENll  Dec  9 

Cryogenic  devices  research .  TF73  Nov  11 

Cryogenic  electronics  spiked  by  discovery  of 

turvieling  in  thin  films  .  6F43  Dec  9 

Cryogenic  refrigerator,  compressor-type .  CM112  Nov  18 

Cryogenics,  gyroscope  uses  superconducting  ball .  BF123  Aug  12 

Cryogenics,  superconductivity  made  visible .  TF7(i  Jul  22 

Cryobon  device  dc*velopmenis .  SR77  Nov  25 

Cryotrons,  thin  film  and  wire,  for  high  speed  storage 
and  switching .  TF64  Oct  14 

CRYSTALS 

(See  also  Semiconductors) 

Clutter  simulated  by  ringing  bank  of  crystals  ... .  TFM  Dec  2 

Crystal  clock  frequency  standard .  TF82  Nov  11 

Crystal  rods  shaped  by  coring  drill  .  PT98  Sep  lb 

Crystals,  ultrasonic  vetocimeter  transducer .  TFb9  Sep  9 

Dencbitic  crystals  growth,  madt  transistors  .  CM98  Nov  11 

Electronic  torch  to  grow  crystals .  BF42  Nov  4 

High  pressure  apparatus,  research .  TF90  Nov  18 

Infrared  finds  faults  in  silicon  crystals .  RT11S  Sep  30 

KClOs  for  nuclear  resonance  probe .  TFS7  Jul  8 

Microminiaturization  R&D,  techniques,  applicit- 

tions  and  devices  survey .  SR77  Nov  25 

Quartz  crystal  sharpens  characteristics  of  wave 

analyzer  disaiminator  .  Tl-b8  Sep  23 

Resistors  replace  crystals  in  test .  CMIOO  Sep  9 

Single-test  check  for  paramagnetic  crystals .  RD112  Jul  29 

Vapor-phase  deposited  silicon  crystals  form 

laminar  junction  layer  microcircuits .  TF5S  Dec  2 

Welder  seals  3b0  quartz  crystals  an  hour  .  PT88  Sep  23 

X-ray  focusing  crystals  .  RD81  Dec  2 

CurretKy  charigcrs,  photoelectric .  ENll  Nov  11 


CURVES 

(See  also  Nomographs  &  Charts) 

Amplifier,  i-f,  performance  as  fur^ction  of  applied 


bias,  age,  plate  and  healer  voltages .  TF50  Dec  23 

Bridge,  off-balance,  equations  and  curves  .  TF52  Jui  1 

Characteristics,  for  radio  receiver  design.  oX 

2N 1180  drift  transistor . .  TF48  Jul  8 

Photocells  scan  qraphs.  convert  record  to  digital 

punched  tape .  TF78  Dec  lb 

Radiated  interference  levels .  TF64  Sep  9 

Semiconductor  variable  capacitor  performance  ... .  TFbO  Jul  22 

Thermistor  resistance  vs  temperature  .  TF58  Jul  1 

Transistor  regulator  dessipation  curves  .  TF5b  Dec  23 

Curve  tracer  for  transistors  and  diodes .  TFb8  Aug  19 

Curve  tracer  for  tunnel  diode  evaluation .  TFb2  Aug  5 


D 

DATA  PROCESSING 
(See  also  Computers) 

Air  force  to  get  fast  data  link  net .  6F37  Oct  21 

Aruklog-to-digital  converter  handles  2.5  million 

samples  a  second  .  R079  Jul  22 

Check-handling  systems  tested  by  Federal 

Reserve  Banks . BF35  Oct  7 

Code  translation  and  data  transmission  system. 

Navy  missile  ranges .  ENll  Dec  9 

Computer  prepares  wiring  diagrams  .  PT82  Aug  2b 

Computer  quotes  stock  prices .  ENll  Nov  11 

Data  communications  net.  telephone  _ _  .....  ENll  Oct  28 

Data  systems  featured  at  business  show .  bF40  Nov  25 

Electroenccpnaiograi^  records  converted  to 

punched-tape  input  of  digital  computer .  Tr78  Dec  lb 

FAA  Orders  system  .  BF47  Nov  25 

Master  programmer  for  computation  center .  BF28  Jul  1 

Nationwide  net  may  link  systems .  EN9  Dec  2 

Navy  plans  data  system  linking  each  ship .  BF30  Sep  lb 

Nonscanning  character  reading  uses  coded  wafer  '^F115  Nov  25 

Semiautomatic  weather  forecasting  and  observa¬ 
tion  systems  nears  completion .  EN9  Dec  2 

SpaN  Center  processes  data  for  satellite  communi¬ 
cations  network .  TF43  Jul  8 

System  to  coordinate  Navy  tactical  and  communi¬ 
cations  cuta .  ENll  Sep  9 

Survey  of  new  computing  and  data  transmission 

systems,  purchasing  slows  in  19b0 .  BF30  Aug  2b 

Data  recorder  for  airplane  flight  analysis .  TF118  Nov  25 

Decoder  of  wind  velocity  telemetering  system  em¬ 
ploys  diode-thyratron  circuit .  TFb8  Jut  15 

Delay  circuit,  phantastron,  transistor .  TF72  Oct  21 

Deiay-hne  controls  tuned  amplifier  .  TF106  Jul  29 

Delay  line  Is  scan  antenna  rotor .  ROBO  Sep  23 

Delay  Imes,  microminiature .  SR77  Nov  25 

Delay,  phantasiron,  radar  target  simulator .  TF58  Dec  2 

Delay,  ultrasonic  velocity  meter .  TF96  Nov  18 

DcmultipteKer,  con^tible  stero  tv  receiver .  TF71  Dec  lb 


Deposition,  vapor,  of  silicon  crystals . .  TF55  Dec  2 

Design  chart  fc^  broa<R>and  couplers  .  ERS7b  Oct  21 

Dnsign  of  mobile  receivers  with  low-plate  potential 

tubes . . .  TFb2  Aug  19 

Design  of  Static  relays  for  Signaling  and  control ... .  TFM  Jul  22 
Designing  for  reliability  using  thern<al  analog  tubes  TF92  Sep  30 

Designing  transistor  voltage  regulators .  TFb2  Sep  23 

Designing  transistorized  television  cameras  .  TF72  sep  9 

Detecting  muscle  potentials  n  imanesthetized 

animals .  TF58  Oct  7 

DETECTORS 

Capacitance  intruder  alarm,  transistorized,  lus 

phase-sensitive  detector  .  TFb5  Sep  lb 

Coincidence  detector  with  fixed  and  rroving 
ferrite  core  memories  compares  teHypcwriter 

code,  recognizes  words  .  TFbb  Sep  23 

Detector.  *-m,  of  transistorized  f-m  airborne 

cwnmand  receiver  .  TF85  Sep  30 

Detector-modulator,  airborne  recorder .  TF118  Nov  25 

Diode  bridge  detector  in  semiconductor  pulse¬ 
clamping  and  storage  circuit .  TFb4  Aug  2b 

Eirtemal  oscillator,  detector  and  RX  meter 

measure  transistor  aiWnittance  parameters .  TF84  Dec  lb 

infrared  detectors,  survey  of  available  types, 

manufacturers  and  applications .  TF82  Dec  9 

Multiplier  pliototube  detector  powered  by  batter/ 

voltage  . TF51  Jul  8 

Phase-sequence  detector,  miniature .  BF12  Nov  18 

Photodeteclor  solar  tracking  system,  rocket- 

borne,  detectiK  types  .  TF43  Dec  23 

Radiometer  may  detect  icebergs .  EN9  Dec  2 

Reflei)  klystron  millimeter  wave  detretor  .  TFH3  Sep  9 

Siesmometers,  underground  nuclear  blast .  6F34  Dec  2 

Space  plans  for  the  next  decade,  survey  of  pro¬ 
jects  and  irstrumentation .  BF38  Dec  lb 

Tiros  II  weather  satellites  ground  control  and 

instrumcntMion  .  BF38  Dec  9 

Dictating  machine,  tape,  pocket  size .  TF73  Oct  28 

Dielectric  constant  of  materials  read  or  plotted 

directly  by  microwave  ratiometer  .  TF71  Dec  2 

Dielectrics,  servo-balanced  cap«citance  bridge 

plots  properties  in  thermal  cycling .  TF5b  Aug  5 

Dielectrics,  ultra-fine  metal  particles  investigated  as 
additives  to .  CMbb  Jui  1 


DIGITAL  TECHNK3UES 
(Sec  also  Computers) 

Analyzer,  digital,  25b- channel,  for  neutron  time- 


of-flight  and  pulse^ieutron  measurements .  TFb6  Oct  21 

Digital  analyzer  for  stepper  servos  .  TF71  Sep  23 

Digital  instrumentation  for  end-fire  antenna  array 

field  meaiurements .  TF90  Oct  14 

Digital  time  code  identifies  recordings .  TFA8  Sep  9 

Electroencephalograph  records  converted  to 

punched-tape  input  of  digital  computer .  TF7b  Dec  lb 

Facsimile,  digital,  speeds  mail  .  8F44  Nov  25 

L-f  spectrum  a.nalysis  techniques .  TF78  Nov  11 

Multiplexer,  low-level,  48  channels  share  three 

a-c  smpiifiers .  TFb4  Oct  7 

Noise  suppression  for  analog-to-digital  conversion 

or  digital  readout .  TF80  Jul  15 

Pem  digital  tv  tube .  BF44  Nov  11 

Retiming  removes  pulse  litter .  TF73  Nov  11 

DIODES  &  DIOOE  QROIITS 

Clamps,  voltage,  circuits .  TF5b  Dec  23 

Colpitts  oscillator,  regulated  .  TF81  Oct  14 

Cirve  tracer  for  tunnel  diode  evaluation .  TFb2  >\ug  5 

Decoder  of  wind  velocity  telemetering  system 

employs  diode-lhyratron  circuit .  TFbB  Jul  15 

Diode  biasing  controls  signal  gate .  TFlOl  Nov  18 

Diode  bridge  detector  m  semiconductor  pulse- 

ciamping  and  storage  circuit .  TFb4  Aug  2b 

Diode  fre'hJency-to-voltage  converter  of  l-f 

direction  finder  . •. .  TF74  Sep  lb 

GaAs  reactance  generates  millimeter  waves .  R082  Jul  15 

Gates.  AND,  silicon  diode,  design  chart .  ERS80  Oct  28 

Japanese  claim  breakthroughs  in  diodes .  BF12  Dec  2 

Microminiature  types  and  R&D  .  SR77  Nov  25 

Oscillatff  of  I'onsistorized  wave  analyzer  uses 
diodes  as  voltage-sensitive  capacitors  in  bridge 

to  alter  frequency  .  TFb8  Sep  23 

Overload  protection  of  transistors  by  diodes  .  TFb8  Sep  23 

Parametric  amplifier,  thermoelectric  cooling .  RDBb  Oct  28 

Pulse  gate  for  automatic  range  tracking .  TF94  Oct  14 

Receiver  noise  figure  nomograph  .  ERS93  Nov  11 

Scaler,  high-^paed.  uses  tunnel  diodes .  R074  Aug  2b 

Short  circuit  cunwnt  is  peak-limited  and  pulsed  to 

protect  solid-state  regulators  . .  TF5b  Dec  23 

Silicon  breakdown  diodes,  use  as  volUge 
references  in  transistor  voltage  regulators; 

temperature  condensation  .  TFb2  Sep  23 

Silicon  diode,  nanosecond .  EN9  Nov  4 

Static  relay  desi^  employing  tunnel  diodes 

and  foir-Uyer  diodes  .  TFb4  Jul  22 

Storage  circuit,  signal  level-holding,  for  analog 

computer  memories  .  TF71  Dec  9 

Sweep  generator,  linear  .  TF90  Dec  lb 

Transistor  and  diode  curve  tracer .  TFbB  Aug  19 

Transistor  overload  safety  circuit .  TF102  Oct  14 

Transistor -tumei  diode  memory  elements,  n-type 
circuits,  triggers  and  inverters;  transistor 
modifies  diode  current  levels  .  TF59  Ajg  19 


Tunnel  diode  circuits  reported .  BF42  Dec  2 

Tunnel  diode,  crystal  growing,  materials  and 

experimental  fabrication  techniques  for .  BF35  Sep  23 

Tunnel  diode  generates  rectangular  pulses ... _  TF124  Nov  25 

Tunnel-diode  miaowave  oscillator .  CM91  Oct  28 

Tunnel  diode  nanosecond  switch . . .  ENll  Nov  11 

Tunnel-dtode  wireless  microphone .  TF93  Nov  18 

Vapor-growth  produces  multifunction  devices .  ENll  Jul  1 

Varacter  diodes,  germanium  outdiffusion .  EN9  Nov  4 

Varactor-maser  hybrid  studied .  BF43  Oct  28 

Voltage  regulators.  d<,  four-layer  diode .  TF121  Nov  25 

Zener-triode  clipper  uses  less  power .  RDllO  Jul  29 

Direction  finder,  low-frequency .  TF74  Sep  lb 

Direction-finder,  magnetic,  cave-mapping .  TFbl  Sep  23 

Discriminator,  phase,  of  servo-balanced  capa¬ 
citance  bridge  .  TF5b  Aug  ^ 

Discriminator,  pulse  height .  TFbO  Oct  7 

Discriminator,  wave,  quartz  crystal  sharpens 
characteristics  of  analyzer  .  TFbB  Sep  23 

DISPLAYS 

Cathode  ray  writing  and  storage  tubes  for 

nanosecond  display  in  pulse  analyzers .  CM82  Dec  2 

Cro  display  of  tone-modulated  signal .  TF74  Oct  28 

Cro  Itlemeby  monitor .  TF57  Oct  21 

Crt  gives  bar -graph  display  of  39  traces,  presents 

ampl'tudes  as  time  duration .  TF51  Aug  2b 

Displaying  variables  of  power  transistors .  R058  Sep  2 

indicator,  moving-tanjet,  test .  TF58  Dec  2 

Oscilloscope  bar  cha^,  bO-channei  .  TFlOl  Nov  18 

Phase-paU<  display  Shows  radar  tzvget  speed .  TF44  Sep  2 

Divider,  frequency,  of  transistorized  tv  camera  is 

thermistor-stabilized .  TF72  Sep  9 

Divider,  frequency,  monostable  multivibrator .  TF76  Nov  4 

Duplexer,  mu'tipactor,  megawatt .  R0108  Nov  8 

Dynamometer,  tape  programming .  TF74  Dec  lb 


E 


F  lapsed-tune  indicator,  electrochemical .  CM98  Dec  9 

Electrochemical  elapsed-time  indicator  operates  on 

-•(ectroplating  principle .  CM98  Dec  9 

Electroencephalograph  records  converted  to 

punched-tape  input  of  digital  computer .  TF78  Dec  lb 

Electromechanical  devices  and  systems .  SR57  Sep  3f 

Electrometer,  movable  vane .  TF84  Nov  11 

Electron  beam  processes  for  microcircuit  fabrication  TF59  Jut  15 

E  lectron  beam  welder .  RD91  Sep  lb 

Electronics  probes  nature  .  SR53  Jul  29 

ENV1RONMEMTAL  TESTIHG 

Ceramic-metal  modules  resist  radiation .  ENll  Aug  19 

Chamber  simulates  45-mtle  height  .  PC42  Dec  2 

Microelement  evaluation  report .  CM136  Nov  25 

Noise  generators  for  vibration  tests .  PC44  Aug  2b 

Nuclear  blast  damage  at  five  mites  .  BF40  Jul  22 

'Radiation  effects  on  materials  to  be  studied  at 

new  Air  Force  lab .  BF44  Oct  14 

Satellite  tested  m  space  magnetic  and  solar 

enviroment  .  BF36  Dec  9 

Servo-balanced  capacitarKe  bridge  plots  dielec¬ 
tric  properties  during  thermal  cycling .  TF5b  Aug  5 

Shock  tester,  pnoenatic .  PT105  Dec  9 

Thermion  (thermal  analog)  evaluates  tube  per¬ 
formance  in  various  environmerfts .  TF92  Sep  30 

Equivalent  circuits  of  inductors .  ERS70  Aug  2b 

EXHIBITIONS 

British  show  instruments  in  USSR  .  BF31  Jul  6 

Data  systems  featured  at  Business  Equipment 

Exposition .  BF40  Nov  25 

Digital  controls  feeUeed  at  Chicago  Machine  Tool 

Exposition  .  BF32  Sep  lb 

German  exhibit  shows  progress  in  controls .  BF38  Nov  25 

Instrument  firms  sponsor  exhibition .  6F38  Jut  8 

Interrmtional  Congress  &  Exhibition  for 

Instrumentation  A  Automation .  BF32  Oct  21 

Japan's  Precision  Measuring  Instrument  Shows 

probe  markets  m  U.S.  and  Russia .  8F40  Sep  30 

Phonograph  advarKes  shown  at  hi-fi  show .  BF53  Oct  14 

Reps  jom  m  traveling  instrument  show .  BF4b  Oct  14 

Satellite  and  avionics  developments  sho«m  at 

British  airshow  m  Famborough .  BF3b  Sep  23 

Wescon  activities  preview .  BF44  Aug  12 

Exploding  wire  Circuit  discharges  m  7  sec .  TF43  Jul  1 


F 


FacstiMit,  digital,  speeds  mail .  BF44  Nov  25 

Facsimilt  mail  transnission .  W014  Nov  11 

Facsimile  mail  transmission  testae .  tOld  Aug  19 

Facsimile  mail  transmission  tested .  W014  Oct  14 

Facsimile  net  links  weather  stations .  BF51  Dec  lb 

Facsimile  recording  sweep  generator .  TF88  Dec  9 

Fans,  cooling,  selection  factors .  TF127  Nov  25 

Feedback  circuits  for  a-c  instrument  calibration  ....  TF94  Sep  30 

Feedbeck  controls  gain  of  transistorized  chopper 

amplifier .  TF55  Jul  1 

Feedback  loop  of  circuit  which  extends  frequency 
limit  of  transistors .  TF5b  Aug  2b 


Fe«dback,  positive,  provides  infinite  input 
impedance,  applications  in  amplifiers,  etc .  TF102  Nov  18 

Feedback  potentiometer  stabilizes  heart-lung 
machine  control . .  TF91  Jut  2^ 

Feedback,  regenerative,  for  fast-rise  pulses  using 
secondary-emission  pentodes  .  TF60  Oct  7 

Feedback  stabilizes  s-gnal  generator  .  TF71  Jul  15 

FERRITES 

CoinciderKe  detector  leith  fixed  and  moving 

ferrite  core  ir^mories  .  TF66  Sep  23 

Ferrite  core  switches .  SR57  Sep  30 

Hall-effect  multiplier  core . .  TFM  Jul  15 

isolator,  id)(.  stabilizes  paramp  gam . .  8F123  Aug  12 

Memory  devices,  rese.irch  trervjs  .  TF73  Nov  11 

Microminiature  types  imd  R&O  .  SR77  Nov  25 

Modulator  of  ballistic  interferometer  .  TFb8  '>ep  16 

Toriods  improve  r-f  choke  performance  .  TF50  Dec  23 

Ferroelertfic  ceramics,  superdense .  CM86  jep  23 

Ferromagnetic  films,  thin,  for  memory  .  TFIOO  Jul  29 

FILTERS 

Coaxial  resonators,  helical,  design . ERS140  Aug  12 

Couplers,  broadband,  design  chart .  ERS76  Oct  21 

Crystal  filters  improve  selectivity  of  airborne 

commaf>d  receiver  .  TF54  Aug  26 

Filter,  phasing,  tuning  and  notch  netuvorks .  TF74  Dec  16 

Frequency-selective  filters  tune  parametric 

amplifier .  BF36  Dec  23 

Graphical  solution  for  twm-T  networks,  ERS  67 

Jun  17,  author's  corrections  .  CT6  Aug  19 

InterfererKe  suppression  with  filters .  TFB4  Sep  9 

Magnetostriction  ba.idpass  filter  mater'als. 

design,  appiications .  TF68  Dec  16 

Tape  transport  filters  wow  flutter .  TF61  Aug  26 

Tuning-fork  audio  filter  tuned  by  varying 
electromagnet  coil  current .  TF66  Dec  7 

Finance  seminar  details  role  of  banks,  accountants 
and  venture  capital  firms .  BF40  Dec  9 

foreiq; 

(See  also  Imports-Exports) 

Arabia,  stereocasts  begin  m .  BF46  Sep  9 

Argentine  outputs  fails .  BF43  Sep  9 

Australian  nifFi-power  radioteiescope  . .  ENll  Nov  25 

Brazil  produnng  transistors  .  ENll  Jul  15 

Brazil's  production  grown  fast  .  6F42  Nov  16 

Britain's  new  aircraft  landing  beacons  .  6F13  Oct  14 

Britain  steps  141  controls  research .  BF44  Aug  26 

British  aircraft  landing  system .  BF12  Nov  18 

British  may  adopt  European  tv  standard .  ENll  Sep  2 

British  medical  tv  shown .  BF12  Nov  4 

British  satellite  and  avionics  developments 

shown  at  airshoe  m  Famborough .  BF36  Seo  23 

British  show  high-speed  printer  .  BF41  Oct  21 

British  spend  U.9\  for  R&D .  aF46  Jul  22 

British  subsidiary  expands  .  BF12  Nov  16 

British  telegraph  routing  system .  BF46  Dec  9 

Briit^,  tv  prices  cut  .  BF38  Sep  16 

British  tv  sales  drop .  ENll  Jul  29 

British  use  electronically-controlled  tractors 

vmload  railroad  freight  .  RO104  Oct  14 

Cambodia  to  get  tv  network .  BF 12  Nov  16 

Canadian  opposition  to  color  tv  .  6F12  Nov  4 

Canadian  sales  of  radio,  tv,  record  players,  tubes 

in  1959-  1960  .  MR30  Dec  9 

Central  America,  tv  network  formed  m . —  BF36  Jul  29 

Commtmist  China's  "big  leap"  program  is  closing 

rechnologicat  gap  fast  .  BF32  Dec  23 

Qjban  losses  of  ITT .  BF18  Dec  2 

Cuba  buys  56  plants  from  Reds . ENll  Aug  12 

Czech  unit  probes  magnetic  fields .  6F 12  Nov  4 

Dutch  telephone  dialing  error  preventer .  ENll  Nov  11 

East  Europe  forms  tv  net .  BF12  Nov  16 

European  expansion  by  US  companies,  lists  US- 

owned  plants  .  BF30  Oct  28 

European  set  sales  rise .  BF53  Nov  18 

Europeans  plan  space  research  co-op .  8F12  Dec  2 

Finns  get  nuclear  reactor .  BF12  Nov  4 

FrerKh  reactor  computer  controlled  .  BF;2  Nov  18 

German  antemas  (or  Italian  tv  r>e( .  BF13  Oct  14 

German  auto  traffic  radar  analyzer .  R092  Dec  9 

German  direction-finder  weighs  2J  lbs .  ENll  Jul  8 

German  exhibit  shows  progress  in  controls .  6F38  Nov  25 

German  radio  and  tv  sales  up  . .  ENll  Aug  26 

Germans  exhibit  machine  tool  corqrols .  6F13  Oct  14 

Germany  markets  17- inch  tv .  BF42  Dec  2 

Germany,  subway  conboller  (or  Hamburg .  ENll  Aug  12 

Hungary  pushes  instruments  .  BF36  Aug  5 

India  to  make  transistor  radios .  ENll  Sep  23 

kitematicnal  exhibition  stresses  computers  and 

controls .  BF32  Oct  21 

Irish  space  research  center .  BF12  Dec  2 

Italian  firm  Ip  produce  Hawk  nussiles .  ENll  Jul  8 

Italy  gains  two  plants .  BF12  Dec  2 

Japanese  clam  breakthroughs  in  cryotrons  and 

diodes . .* .  BF12  Dec  2 

Japanese  computer  licensees  .  BF46  Nov  25 

Japanese  decisions  on  exportHfnport  quotas .  ENll  Jul  6 

Japanese  infrared  microscope .  ENll  Nov  11 

Japanese  miniabjrization .  ENll  Nov  25 

Japanese  production  moimts  .  #014  Sep  2 

Japanese  production  up  40%  .  #014  Nov  11 


Japanese  push  over-horizon  systems .  ENll  Ju'  29 

Japanese  subsidiary  of  U.S.  firm  to  make 

computers,  cross-license .  BF40  Sep  23 

Japanese  tram  reservation  system .  BF12  Nov  4 

Japanese-US  loint  venb^  in  computers  .  ENll  Oct  28 

Japanese  weather  radar  range  933  miles .  R084  Oct  26 

Japan  finances  tv  stations  to  cut  tv  set  sieplus  . .  ENll  Oct  14 

Japan  gets  five  color  tv  stations  .  BF13  Oct  14 

Japan  promotes  frequency  meter  production .  ENll  Dec  9 

JapMi  to  make  linear  klystrons .  ENll  Jul  8 

Japan's  Precision  Measuring  Instrument  Show  in 

U^.;  Russians  buy  S20  million .  BF40  Sep  30 

Market  opportunities  in  small  nations  .  MR26  Nov  16 

Near  East  banks  use  tv,  computers  .  BF46  Aug  26 

Nigeria  national  radio  station .  BF12  Nov  18 

OAS  plans  interamerican  network .  ENl*  Jui  22 

Overseas  tv  grows  fast .  #014  Dec  9 

Philippine  radar  net  planned .  ENll  Oct  28 

Puerto  Rico  shipments  over  |47  million .  BF32  Aug  5 

Russia  may  launch  Mars  probe  soon .  ENll  Oct  7 

Russian  range  instrumentation  ship .  PC40  Oct  7 

Swiss  build  microwave  relay  links  for  remote 

control  of  airport  radar .  ENll  Oct  7 

Tv  statistics,  mtiFl960  .  #014  Jul  1 

USSR,  cold  cathode  tU«  uses  in .  CM92  Sep  16 

USSR,  countermeasures  discovered  in  U‘2 .  BF32  Sep  2 

USSR  "discovers"  scatter .  ENll  Nov  25 

USSR  glass  insulators .  R085  Dec  2 

USSR  hits  snags  m  automation .  BF34  Sep  2 

USSR  journal  blasted  for  failing  to  follow  party 

Imc,  obkcr  misdeeds .  8F40  Dec  2 

USSR  lags  U.S.  m  space  miniaturization .  BF43  Nov  25 

USSR  makes  metallized  magnetic  tape .  CM83  Oct  7 

USSR  nuclear  icebreaker  uses  helicopter  tv .  6F43  Nov  11 

USSR  plans  tv  network . ENll  Jul  15 

USSR  predicts  satellite  tv .  ENll  Sep  2 

USSR  products  for  ai4oembon .  ENll  Sep  23 

USSR  pushes  industrial  technology  .  BF40  Oct  21 

USSR  researches  brain's  processes .  ENll  Oct  21 

USSR,  semiconductor  photocell  developments  —  CMb6  Dec  23 

USSR  shows  two  new  missiles  .  ENll  Nov  25 

USSR  solid  state  physics  publications  may  pass 

U.S.  in  5>  10  years  .  ENll  Dec  9 

USSR  stresses  industrial  electronics .  BF36  Jul  29 

USSR  l&bev  synchrotron .  PC53  Nov  lb 

Vote#  of  America  station  m  Liberia .  ENll  Sep  16 

Fort  Hubchuca:  arbiter  of  army  elecfronics .  BF38  Nov  11 

Frequency  divider  using  flip-flop  triggars 

capacitance  bank .  TF56  Aug  5 

Frequency  scanning  radar  system . TF44  Sep  2 

Frcqumscy  standard,  #WV  receiver .  TFB2  Nov  11 

Fuel  cell  development  .  R0104  Oct  14 

Fuel  cell,  long-lived .  ENll  Nov  25 

Fuel  ceil,  nuclear-fueied,  materials .  R078  Dec  2 

Fuse,  reactor  safety,  gas  absorbs  neutrons . CM140  Nov  25 


G 


Gage,  infrared,  measures  hot  steel  strip .  TF65  Oct  21 

Gas  clipper  bjbes  for  radar  service .  TF80  Dec  16 

Gas  proportioning  and  mixing  controls .  PT80  Aug  19 

(Ute.  analog  multiplication,  using  time  as  variabie  TF136  Aug  12 

Gate,  input,  multiplexer .  TFb4  Oct  7 

Gates,  AND,  silicon  diode,  design  chart .  ERSN  Oct  28 

Gates,  back-biased  diode  pulse,  a-c,  6< .  TF94  Oct  14 

G040UTQRS 

Accelerator,  12'bev  synchrobon .  EN9  Nov  4 

Electric  wmd  energy  converters  provide  hi^ 

power  and  voltage .  R0148  Ajg  12 

I  rcquency  generator  of  airenifl  recohler .  TFU8  Nov  25 

(jcnerator  delivers  rectangular  constant-current 
or  -voltage  pulses  for  electrothermal  and 

electroexplosive  studies  .  TF82  Sep  16 

MiMion-vott  lightning  generator  for  vlf .  TF53  Jul  22 

Pulse  and  wave  generator,  digital  analyzer .  TF71  Sep  23 

Pulse  generator,  solid-state,  drives  pump .  TF74  Dec  2 

Radar  target  noise  ir^  clutter .  TF58  Dec  2 

Rectangular  pulse  generator  of  a-mlog  computer 

multiplitr  .  TF70  Nov  4 

Resistanct<(X9led  bootstrap  generates  log¬ 
arithmic,  expormnUat  or  Imtar  sweeps .  TF60  Dec  23 

Shift  register,  magnetic,  clock  generator .  TF60  Oct  21 

Signal  generator  stabilized  by  feedback  .  TF71  Jul  15 

Spiral  sweep  generator .  RD78  Nov  4 

Square  vmvt  generator,  multivibrator .  TF74  Dec  14 

Staircase  voltage  generator  provides  digital  time 

code  to  Identify  recordings  .  TFB8  Sep  9 

Staircase  waveform  gcf>erator  .  TF48  Aug  19 

Sweep  generator,  high-frecision.  facsimile .  TF88  Dec  9 

Sweep  generator,  lintar,  one  transistor .  TF90  Dec  14 

Sweep  generator  of  microwave  ratiometer .  TF71  Dec  2 

Sweep  generator  of  Umnei  diode  C(#vc  tracer .  TF42  Aug  5 

Tone  generator,  phase  shift  audio  otci I lator .  TF55  Nov  4 

Tunnel  diode  generates  rectangular  pulses .  TF124  Nov  25 

Tv  sync  signal,  transistorized  .  TF97  Sep  30 

Ultrasonic  velocimetor  trigger  generator .  TF96  Nov  18 

Geodetic  satellite  proposed .  EN9  Nov  4 

Geoelectric  and  geomagnetic  activities  affect 

coMHwncatiorm .  SR53  Jul  29 

Gcotogical  mapping  (underground  caves)  by  magnetic 
induction .  TF41  Sep  23 


Geological  resevch  probes,  instrunentsandprojects  SR53  Jul  29 

Glass  used  in  Russian  insulators .  R^5  riec  2 

Glide  slope  projector,  mechanical  modulator  .  TFbB  Oct  28 

GOVERNMENT 

(See  also  Air  Traffic  Control.  Business,  Military) 

AMA  Conferees  forecast  1970  markets .  9F32  Jul  1 

ATT  request  to  FCC  for  pr  vate  microwave  band 
for  space  commvYications  experiment  opposed 

by  industry  groups .  BF35  Dec  23 

Civil  defense  tests  home  alarm  device  .  ENll  Oct  21 

Congress  considers  bigger  role  for  small  ousiiiess  #014  Sep  23 

Contract  redetermination  and  renegotiat.on .  BF32  Dec  2 

Digital  facsimile  speeds  mail .  BF44  Nov  25 

ElA  petitions  on  minimum  wage  .  #014  Oct  14 

FAA  air  roure  radar  design,  plans .  BF38  Dec  2 

F  AA  expansion  plans .  #014  Nov  4 

FAA  orders  data  processing  systems .  BF47  Nov  25 

FAA  postportes  5D-kc  deployment .  EN9  Dec  2 

FAA  shows  progress  m  R&D .  BF40  Oct  14 

FAA  to  spend  547  miMion  on  air  traffic  control 

R&O,  SlOO  mllion  on  gear .  BF28  Sep  2 

FAA  tries  transatlantic  scatter .  ENll  Nov  25 

Facsimile  mail  transmission .  #014  Nov  11 

FCC  approves  vhf-tv  translators  .  . . .  BF42  Sep  9 

FCC  finarKCS  uhMv  tests .  BF42  Aug  19 

FCC  hears  space  comfTxini:alions  prof>3sats  .  BF40  Aug  5 

FCC  opens  more  B9(Lmc  uses .  #014  Oct  28 

FCC  ruling  spi^s  private  microwave  .  BF45  Nov  18 

FCC  studying  6  stereo  systems  .  8F32  Nov  4 

Kennedy  administration's  attitude  toward  taMS, 

sales  problems,  wages .  #014  Dec  9 

NAB  protests  FAA  tower  control  Claim  . .  ENll  Nov  ll 

NASA  gives  10-year  timetable  of  space  projects: 

outlines  instrument  needs  .  0F35  Aug  19 

NASA  spending  $621  mittion  in  fiscal  1961  on 

space  R&O  and  instrumentation  .  BF30  Sep  23 

NSA  inteiligeTKe  revealed  by  defector* .  BF31  Sep  16 

Plotter^omputer  draws  weather  maps,  facswule 

net  links  stations  .  BF51  Dec  16 

Presidential  election,  impact  on  sales  .  EN9  Nov  18 

Proprietary  rigMs  protection  proposed .  #014  Dec  2 

R&O  contracts  of  S35  million  placed  abroad  by 

U.S.  government .  #014  J.il  1 

Research  grants  to  lahversities  .  BF50  Sep  9 

Space  administration  shakeup  due^  . #014  Nov  25 

Voice  of  America  awards  contract  .  ENll  Nov  25 

Voice  of  America  buys  12  transmitters  .  BF43  Oct  28 

Voice  of  America  station  in  Liberia .  ENll  Sep  16 

#eather  Bureau  computer  stations . .  R094  Dec  9 

Weather  radar  net  being  completed  by  #e.ibmr 

Bureau  costs  S3  8  million .  3F38  Sep  10 

Groiaidtng  to  reduce  interference  .  TFM  5ep  9 

Ooundscatter  propagation  research  indicate 

feasibility  on  non-great-circlc  paths  .  TF74  Oct  28 

GuidarKe,  infrared,  survey  of  detectors .  TF82  Dec  9 

(Midance,  hmar  and  solar  probes .  BF38  Dec  16 

Gyro  motor  control .  RD76  Oct  7 

Gyro  motor  laminations  stacking . PT84  Dec  2 

Gyroscope,  magnetohydrodynamic .  BF38  Oct  14 

Gyroscope  uses  'xjpercorxJucting  ball  .  BF  123  Aug  12 

Gyro  system  needs  little  power  in  space .  —  CM68  Jul  1 

Gyros,  types,  uses  and  design  .  SR57  Sep  30 

Gyro  torqumg  switch,  missile  autopilot .  TF60  Oct  21 

Gyro  wheel  balancer,  electronic  system  detects* 
imbalance.... .  ROB2  Oct  21 

H 

Hall-effect  gerierator.  syrKhro .  SR57  Sep  30 

Hall-rf*ect  multipliers  .  TF64  Jul  15 

Handicapped  workers  wm  acceptance  .  Bf37  Sep  16 

Hearing  aid  sales  hit  570  fMliion .  BF41  Jul  15 

Heat  sink  designfortransistorstcomment.  CT6  Oct  7>  ERS64  Aug  5 

Helical  resonator  design  chart  . ERS140  Aug  12 

Helmet  tran’.ceivers  for  flight  deck  comnunications  TF57  Sep  23 

Hi-fi  show,  lofuc  cloud  speaker  .  BF53  Oct  14 

Hi^-ciarent  solid-sUte  switches .  TF72  Sep  16 

High  input  impedance  transistor  circuits .  TF50  Sep  2 

pressiae  apparatus,  semiconductor  research  . .  TF90  Nov  11 

Highway  traffic  control  communications .  TF81  Oct  14 

How  a  closcc<ircuit  pay  tv  system  works  .  TF49  Aug  19 

Hydrophones  packaged  with  preamplitiars  measiae 

mean  noises  for  sonar  design .  TF60  Jul  8 
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Image  converter  tube  for  high-speed  photography . . . .  TF74  Dec  9 

linage  mtansifier,  phptoaltctric .  ENll  Nov  11 

Imaging  system  of  star  tracker,  photo-tube .  TF88  Sep  30 

impedance  modulated  by  variable  capacitor .  TF48  Oct  28 

Impedance  plotted  on  charts  .  ER$74  Sep  23 

tmpadarKws,  infinite,  provided  by  positive  feedback, 

impedarKt  division  application .  TF1Q2  Nov  ll 

imports  &  Exmm 

Argentine  export  ml.  imports  slim .  BF43  Sep  9 

Cmiadians  protest  cut-rate  Japanese  tubes .  ENll  Jul  15 

ElA  pleads  for  Japanese  import  curbs .  #014  Sep  2 

ElA  protests  tariff  (Pop .  #014  Sep  16 

European  firms  buy  U.S.  pictiM  tubes .  ENll  Jul  22 
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Europeans  note  Japanese*  competition .  ENll  Aug  26 

Exports  dropping  due  to  lower  costs  overseas  and 

trade  barriers .  BF43  Jul  29 

France  cuts  import  restrictions .  ENlt  Aug  19 

Imports  from  Britain  dr(H> .  Mft26  Sep  23 

liWls  up  7IX  from  19S9 .  MRi2  Jul  29 

Japanese  decisions  on  enport  import  quotas .  ENIl  Jul  8 

Japanese  sales  in  U.S.  double .  MR30  Aug  12 

.'a»,anese  trans>stor  radio  exports .  ENll  Oct 

Japan  sets  "toy*'  radio  quota  for  U.S..  U.K .  ENll  Aug  12 

Japan  to  export  tunr>el  diodes .  BF45  Aug  26 

Japan's  Precision  Measuring  Instrument  Snow  in 

U.S.;  Russians  buy  S20  million .  aF40  Sep  30 

Martet  opportunities  in  small  nations  .  MR26  Nov  16 

Puerto  Rico  shipments  over  S47  million  .  BF32  Aug  S 

Radio  exports  fall,  imports  rise  .  MR24  Oct  7 

Swiss  send  tv  projectors  .  BF48  Jul  22 

U.S.  exports  gam  m  first  quarter  of  I960  .  MR24  Aug  26 

Improved  communications  using  groundscatter 

propagation .  TF74  Oct  28 

Indicator,  electrochemicai  elapsed^ime,  operates 

on  electroplating  principle .  CM96  Dec  9 

Indicator,  moving-target,  tested  by  radar-return 

simulator . . .  TF58  Dec  2 

Indicators,  electromechanical  survey .  SPS7  Sep  30 

Induction  heating,  r-f,  power  source .  R076  Oct  7 

inductors,  microminiature .  SR77  Nov  25 

Inductors,  obtaining  equivalent  circuits  of 

graphically,  for  wideband  applications  .  ERS70  Aug  26 

Industrial  prxess  control  systems,  computers  in 

steel  mills  .  BF32  Oct  28 

Information  reb’ievat  technupies  reported  at 
Computer  Applications  Symposium .  BF41  Nov  4 

INFRARED 

Battlefield  surveillance.  Army  .  . 6F40  Nov  18 

Detectors,  survey  of  available  types,  manufac- 

bjrers  and  applications .  TF82  Dec  9 

Glass  frit  seals  germanium  IR  windows  . . .  PT66  Sep  2 

Infrared  gage  measures  hot,  moving  steel .  TF65  Oct  21 

Infrared  paramp  planned  .  ENll  Sep  16 

Infrared  probes  for  life  in  space . . .  BF33  Aug  5 

Infrared  radiometer.  Tiros  M  . .  BF38  Dec  9 

Microscope,  nfrared .  ENll  Nov  11 

Tracker,  infra^  telescope,  for  ground  portable, 

aircraft  or  space  vehicle  .  R062  Oct  21 

Traffic  monitor,  infrared .  CM94  Sep  16 

Infrasonic  (below  15  cps)  waves  provide  atmospheric 
daU .  RF92  Dec  16 

INSTRUMDm 

Able-5  lunar  satellite  mstrximeritation .  TF63  Oct  28 

Accelerator,  airborne .  8F43  Oct  14 

Acoustic  microphones  measure  air  temperature  ...  ENll  Aug  26 

Analytic  methods  highlight  biomedical  show .  BF46  Nov  18 

Analyzer,  digital,  256<hannel,  for  neutron  time- 

oMIight  and  pulsed-neutron  measurements .  TF68  Oct  21 

Analyzer  for  stepper  servo  motors  .  TF71  Sep  23 

Analyzer,  M  spectrum,  digital  .  TF78  Nov  11 

Auto  er>gine  dyi'^'mjmeter  test  programmed  try 
magnetic  tape  recorder  with  velocity  correction  TF74  Dec  16 

Automobile  testing  telemetry  system .  TF57  Oct  21 

Capecitance  bridge  monitors  wire  ertamel .  PT92  Oct  28 

Capacitance  change  indicates  liquid  level .  TF66  Aug  19 

Capacitance  measured  by  off-balance  bridge .  TF52  Jul  1 

Cathode  ray  writing  «>d  storage  bibes  (or 

rtanosecond  display  m  pulse  analyzers .  CM82  Dec  2 

Crt  gives  bar-graph  display  of  39  tTKes .  TF31  Aug  26 

Dielectric  constant  of  materials  read  or  plotted 
directly  by  microwave  ratiometer  over  range  of 

frequencies .  TF71  Dec  2 

Digital  instrumentation  for  end-fire  antenna 

array  field  measurement .  TF90  Oct  14 

Electrostatic  squarer  determines  acoustic 

characteristics,  analyzes  audio  signals  .  TF66  Aug  26 

Engine  wear  detected  by  new  instruments .  BF123  Aug  12 

External  oscillator,  detector  «ind  RX  meter 
measure  admittance  parameters  without  over¬ 
driving  transistor . .  TF84  Dec  16 

Feedback  circuits,  thermocoxile  transfer,  for  a-c 

insirument  calibration .  Th94  Sep  30 

Fli^  data  recorder,  crash-proof  metal  tape .  TF118  Nov  25 

Frequency  shift  device  identifies  metals  .  BF36  Jul  1 

Geological  research  probes  and  protects .  SR53  Jul  29 

Heartbeats  measured  remotely  as  varying  opacity 
of  earlobe  creates  pulse  to  trigger  transmitter 

oscillator  via  phototransistor  .  TF54  Dec  23 

Hematxrit  measures  red  blood  cells .  TF53  Sep  2 

High  gain  transistor  pulse  amplifier  with  saturated 

output  for  CRO  display .  TFIOO  Jul  29 

Infrared  gage  measures  hot,  moving  steel .  TF65  Oct  21 

Instrumentation  for  exploding  wire  research .  TF43  Jul  I 

instruments  speed  highway  constnictKin .  EN9  Dec  2 

Interferometer  measures  proiectiie  acceleration  ..  TFb8  Sep  16 

Ionospheric  sounding  ion  counter .  RD95  Nov  11 

ISA  conference  scans  sea  and  space .  BF46  Sep  30 

Japan  promotes  frequerKy  meter  production .  ENll  Dec  9 

Japan'^  Precision  Measuring  Instrument  Shows 

probe  markers  in  U.S.  and  Russia .  BF40  Sep  30 

Magnetic  induction  direction  finder  maps  under¬ 
ground  caves  .  TF61  Sep  23 

Magnetometers  for  space  and  earth  studies .  SR53  Jut  29 

Megnwatt  magnetic  spectrometer .  RD77  Aug  26 


Multipath  fade  rate  recorder .  RD68  Sep  16 

NASA  outlines  space  instrument  needs .  BF35  Aug  12 

NASA  space  R&D  and  instrumentation .  Bf  30  Sep  23 

Nuclear  resorance  temperature  sensing  system  .. .  TF52  Jul  8 

Oscilloscope  bar  chert,  60-channel  .  TFlOl  Nov  18 

Oscilloscope  measures  nuclear  half-lives .  R078  Oct  7 

Photoinstnimentation  discussed  at  SPIE  conven¬ 
tion  includes  rrarxKecond  shutters .  6F48  Sej  9 

Projectors  help  instrument  calibration .  PT%  Se|  16 

Proton  precession  and  optically  pumped  alkali 
vapor  magnetometers  measure  magnetic  fields 

m  space  .  TF47  Aug  5 

Radiation  detectors  for  space  probes .  SR53  Jul  29 

Radiometer  may  detect  icebergs .  EN9  Dec  2 

Radio  sounding  system  for  groundscatter 

propagation  research;  cro  display .  TF74  Oct  28 

Regulated  power  supply .  TF132  Nov  25 

Reusable  ATR  instrument  container .  PC43  Sep  23 

R-f  power  meter,  temperature  compensated .  TF64  Nov  4 

R-f  spectrometer  in  nuclear  resonance  temperature 

sensor .  TF52  Jul  8 

Scaler,  high-speed,  uses  lunnei  diodes .  R074  Aug  26 

Servo-balanced  capacitarKe  bridge  plots  dielec¬ 
tric  properties  during  thermal  cycling  .  TF56  Aug  5 

Space  plans  for  the  next  decade,  survey  of  pro¬ 
jects  and  instrumentation .  BF38  Dec  16 

Spectrograph,  rxket-borne,  kept  pointing  at  sun 

by  photodetectors  and  servo  .  TF43  Dec  23 

Spectrophotometer  checks  plastic  color .  RC43  Ocl  21 

Spectrum  analyzer  using  magnetostriction  band¬ 
pass  filters .  TF^  Dec  16 

Staircase  voltage  generator  provides  digital  time 
code  which  identifies  instrumentation  tape 

recordings .  TF88  Sep  9 

Survey  of  probes,  transducers  and  electronic 

equipment  used  in  study  of  nature  .  SR53  Jul  29 

Sweep  generator,  amplifiers,  CRO  display  of 

tunnel  diode  cirve  tracer .  TF62  Aug  5 

Sweep  generator,  higlHirecision,  facsimile .  TF68  Dec  9 

Tirc^  II  weather  satellites  ground  control  and 

instrumentation  .  BF38  Dec  9 

Transistor  and  diode  curve  tracer .  TF68  Aug  19 

Ulbasonic  velocity  meter,  precision  .  TF98  Nov  18 

Veiximeter,  gas  shxk  front . .  RD7B  Nov  4 

Veiximeter  tells  soimd  speed  in  water,  detects 

impurities,  temperature,  pressure .  TF69  Sep  9 

Wave  analyzer,  transistorized  heterodyne .  TF68  Sep  23 

Waveguide  termination  simplifies  microwave 

measurements .  RD104  Oct  14 

Insulation,  epoxy-coal  tar .  CM88  Oct  21 

Insulation,  silicone,  new  types .  CM9B  Dec  16 

Integratx,  operational,  phantastron  delay .  TF72  Oct  21 

INTERFERENCE 

Army  proving  ground,  testing  fx .  BF38  Nov  U 

Grounding,  shielding  and  design  to  reduce 

interference  .  TF84  Stp  9 

Metal-filled  silicone  shielding  .  CM119  Jul  29 

Probe  r-f  interference  at  satellite  altitudes .  ENll  Oct  14 

Standard  adopted  by  services  .  6F37  Jul  1 

Wire  mesh  makes  flexible  r-f  shields .  PT90  Oct  21 

Interferometer  measures  xojectile  acceleration .  TF68  Sep  16 

Interferometer  system  to  track  missiles .  BF38  Jul  29 

INVERTERS 

Binary  full  adder  inverter .  TF48  Dec  23 

Controlled  rectifier  inverters .  TF52  Aug  5 

Three-phase  inverter  employs  silicon  controlled 

rxtifiers  and  magnetic  amplifiers  .  TF55  Jul  B 

Transistof-tunnel  diode  inverters .  TF59  Ajg  19 

investmenKast  waveguide  components .  TF66  Oct  7 

Ion  chambers,  telemetering . .  TF84  Nov  11 

Ionized  air  may  make  r-f  field  audible .  EN9  Dec  2 

Ionospheric  research  program  .  RD88  Sep  16 

Ionospheric  sounding  scanning  radar .  TF44  Sep  2 

Ions  and  health  .  CT6  Dec  9 

Isolator,  uhf.  stabilizes  paramp  gam .  6F123  Aug  12 


Jewelry,  eixtronic,  lights  up 


Kerr  cell  camera  photographs  exploding  wire .  TF43  Jul  1 

Kerr  cell  shutter,  nanosecond . BF48  Sep  9 

KLYSTRONS 

Accelerator.  60-mev,  i.sts  kiysbons .  BF33  Jul  6 

L -band  klystron  puls  out  30  Mw  .  BF123  Aug  12 

Rhumbatron  broadband  microwave  cavity .  TF96  Oct  14 

Thermal  warping  of  cavity  grids  tunes  and  sweeps 
klystrons .  TF98  Jui  29 


Laminar  junction  layers  micrxirojits .  TF55  Ox  2 

Lamination  stacking  technique .  PT76  Dec  2 

Lamps,  hydrogen  atom .  RD96-  Dec  9 

Laser  development  announced .  BF43  Jul  22 


LaserHike  optical  pulse  maser .  BF38 

Length  standard  adopted  .  BFI2 

Lens,  optical,  lonticular  array  .  T^U5 

Light  beacons,  missile  tracking .  TF88 

Lightning  atmospherics  simulated  .  TF53 

Limiter  of  transistorized  wave  analyzer .  TF6B 

Line-drawing  pattern  rxognizer .  TF39 

Liquid  level  measured  by  capacitance  change .  TF66 

Liquid  level  sensors  control  artificial  heart  and 

lung  machine .  TF91 

Liquid-state  switch,  gassing  problem .  CIM6 

Loads  fx  controlled  rectifier  inverters .  TF52 

Log,  geomagnetic  fx  ships,  aircraft .  6F48 

LOGIC 

Analog  multiplication,  time  as  variable .  TF136 

Analog-tCHligital  convertx  of  l-(  spectrum 

ar\alyzx  .  TF78 

Binary  full  adoer,  micrxirculL  'vith  unipoix 
field-effect  transistors  as  Ktive  and  passive 

elements .  TF48 

Coded  wafx  is  logic  erray  fx  nonscanning 

charactx  reader .  TFllS 

Digital  256<hennel  neutron  analyzx  .  TF66 

Gates,  AND,  silicon  diode,  design  chart .  ER$80 

Hydraulic  logic  research  .  TF73 

Logic  and  switching  system  of  digital  analyzx  fx 

stepper  sxvo  motxs .  TF71 

Logic,  thm  nim  cryotron .  TF84 

Mechanical  switching  trends .  SR57 

Microminiaturizatian  RAD  and  devices .  SR77 

Muitjplexx,  low-level,  digital,  48  charmets 

share  three  x  amplifiers  .  TF64 

Pxceptron,  artificial  nerve  netwxk,  learns  to 

rxognize  patterns  and  letters .  TF56 

Photxonductx  matrix  forms  logic  combinatiorts  by 
changing  illumination  pattern;  flexible  system 
can  solve  spxific  problems  and  repair  itself . . .  TF56 

Shift  registx,  magnetic,  cixk  generator .  TF60 

Low-frequerKy  (below  15  cps)  resexch .  R092 

Low-Level  multiplex.rtg  fx  digital  instrumentation . .  TF64 


Ox  23 

Nov  25 
Oct  21 
Oct  28 
Nov  11 

Sep  23 
Oct  14 
Sep  30 
Nov  25 

Oct  7 


Aug  19 
Oct  21 
Dec  16 


M 


MAQcna 

(See  also  Thin  Films,  Ferrites,  Memxies.  etc.) 

Authxs' corrections,  article  p  79  Jun  3 .  CT8  Jul  22 

Cxes  and  materials  fx  Hail  multipliers .  TF64  Jul  15 

Cryotrons,  thin  film  and  wire,  fx  high  speed 

Stxage  and  switching .  TF64  Oct  14 

CzKh  unit  probes  magnetic  fields .  BF12  Nov  4 

Earth's  magnetic  field  change  study  .  RD109  Nov  18 

Magrwtic  film  memxies  made  on  grourxted  alu¬ 
minum  sheet  operate  in  narwseconds .  TF76  Sep  9 

Magnetic  irtduction  direction-finder  naps  under¬ 
ground  caves  .  TF61  Sep  23 

Magnetic -optica  I  technique  makes  supercon¬ 
ductivity  visible .  R076  Jul  22 

Magnetostriction  barvfpass  fitter . TF88  Dec  16 

Magnetometers  measxe  fields  in  space .  TF47  Aug  5 

Masers  and  maser  materials .  TF58  Nov  4 

Memxy  devices,  research  trends  .  TF73  Nov  11 

Printed  contact  relay,  permanent  magnet .  CM106  Sep  30 

Programmer,  magnetic,  ger>erates  pulses .  TF60  Oct  21 

Servo  current  regulatx  controls  high'^wer 

magnetic  field  .  TF66  Nov  4 

Thxmonuciew  reaction  controlled  1  msx  .  BF41  Dec-  2 

Three-phase  inverter  employs  silicon  controlled 

rectiflx  and  majpietic  amplifiers  .  TF55  Jul  8 

Tuning-fork  audio  fittx  tuned  by  varying  electro- 

maip>et  coil  current .  TF66  Dec  2 

Ultra-fine  metal  particles  investigated  as  additives 

to  plastics  and  liquids .  CM66  Jul  1 

USSR  makes  metallize]  magnetic  tape .  CM83  Oct  7 

Welding  and  soldxing  magnetic  alloys  .  PT91  Sep  23 

Magnetic  sound  trxk  fx  8-mm  home  movies .  TF61  Aug  26 

Magnetic  storms  produce  vlf  waves  .  RD92  Dec  16 

Magnetometer  (atomic)  fx  space  probe  .  TF47  Aug  5 

Magnetometer,  space  field .  liF38  Dec  16 

Magnetometxs  of  lunar  satellite .  TF63  Oct  28 

Magnetostriction  bandpass  filter .  TFB8  Dec  16 

Making  reproducible  magnetic-film  memxies  .  TF7B  Sep  9 

MANPOWER  &  EDUCATION 

ElA  petitions  on  minimum  wage  . W014  Oct  14 

EIA  surveys  scientists  and  engineers  in  elx- 

tronics.  Pentagon  estimate  140,0(X) .  W014  Nov  11 

Elxtronic  teechir>g  aids  and  data  systems .  8F49  Sep  30 

Engineer  reamtment  at  Wescon .  BF49  Aug  12 

Exxutive  pay  in  elxtronics  higher  than  genxal 

industry,  tied  to  sales  .  BF32  Sep  23 

Guide  for  graduate  engineers .  BF50  Dec  9 

Handicapped  wxkers  win  acceptance  .  BF37  Sep  16 

Language  teechx,  electronic  .  PC45  Ocl  21 

Language  training  aids .  BF12  Dec  2 

Meterofogy  institute  established .  BF43  Oct  14 

NATO  science  fellovshtps  program .  BF50  Dec  9 

NSF  urges  equipment  R&O .  BF45  Oct  21 

Resexch  grants  to  universities  .  BF50  Sep  9 

Stanford  forms  radio  astronomy  institute .  BF50  Dec  9 

Technologist  in  perpetual  short  supply^ .  BF44  Nov  11 


f-  <'  ■  I 
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X 


Tv  courst  teaches  nettwork  theory  .  BR40  Oct  21 

lAjpping  caves  magnetically  .  TFbl  Sep  29 


MARKETING 

Computer  firms  join  for  sales,  service . 

Distributor  sales  out  at  MOO  million . 

Electrical  distributors  eye  electranics  . 

European  expansion  by  US  companies,  lists  US> 

owned  plants  . 

Impact  of  new  technologies,  services  and  products 

on  marketing . 

Market  research  data  helps  salesmen . 

Reps  join  m  traveling  instrument  show . 

Reps  to  sell  S2ki  billion  in  1%0 . 

Sales  expanses  S-  lit.  survey  shows . . 

Sales  representative  problems . 

Space  and  missile  sales,  forecast  . 

Training  computer  customers . 


ENll  Sep  90 
MR26  Jul  IS 
UR22  Dec  2 


MR24  Nov  11 
MR26  Sep  23 
BF4b  Oct  14 
BF92  Aug  2b 
MR24  Nov  4 
BF44  Dec  9 
MR24  Oct  21 
BF42  Jul  IS 


market  RESEARCH 

AIA  forecasts  air  and  space  electronics .  W014  H 

Airplane,  prtvere,  market  $S4  million .  MR24  C 

AMA  conferees  forecast  government  markets  in 

1970*s .  BF92  J 

Antisubmarine  warfare  market  SH  billion .  MR24  t 

Canadian  salts  of  radio,  tv,  record  players,  tubes 

m  19S9- 1960  .  MR90  C 

Capacitor  sales  up  S9t  by  19bS .  MR2b  S 

Component  forecasts,  five^ear,  agreed  to  by 

military .  ENll  ( 

Computer  sales  disclosed  by  RCA .  MR24  C 

Computers  gain  in  local  govemmant .  MR22  ( 

Consumer  electronics  to  grow .  MR22  t 

Defense  spending  future  cloudy  . .  MR24  f 

Delay  lines  pass  SIO  eiitlion  m  19S9 .  MR24  i 

FAA  air  route  radar  desifpi,  plans  .  BF98  i 

FAA  to  spend  M7  million  on  air  traffic  control 

RAO,  SlOO  million  on  gear .  BF28  ! 

FCC  ruling  spurs  private  microwave  .  BF45  I 

Flexlbte  printed  wiring  sale^  forecsst  at 

S500  million .  MR22  ! 

Loran,  sonar,  radicteiephones.  autopilots,  radar 

m  commercial  fijhtng  vessels .  BF94  I 

Market  opportunities  in  small  nations  .  MR2b  < 

Market  research  data  helps  salesmen .  MR?b 

McGraw-Hill's  19bl  forecast . .  MR24 

Medical  tv  market  looms .  BF40 

Microminiaturization  spending,  prospects .  $R77 

Military  market  growth  slowdown  seen  . . .  MR22 

NASA  spending  Sb21  million  m  fiscal  19bl  on 
space  R&D  and  instrumentation;  details  of 

Jan- June,  19b0.  contracting .  BF90 

Nuclev  instrument  1956  sales  S47  million .  MR24 

P-c  board  business  due  for  lOK  rise .  MR2b 

Police  buy  $7  million  of  radio,  other  gear .  BF97 

Radio  sales  highest  m  decade  .  MR24 

Relay  sales  tn  rise  95%  in  five  years  .  MR2b 

Sales  to  rise  SI  billion  in  19bl . .  MR24 

School  market  for  electronic  teaching  aids  and 

data  systems  expectelto  grow .  BF49 

Space,  defense  costs  seen  rising .  MR24 

Space  plans  for  the  next  decade,  survey  of  pro¬ 
jects  and  mstrumentation .  BF96 

Static  relay  tales  of  $15-S20  million  expected  in 

1%3 .  MR2b 

Ulbasonics  S50  million,  to  treble .  MR2b 

Maser,  free  hyerogm  atom .  RD60 

Maser  hydrogen  atomic  clock .  ENll 

Maser,  optical  pulse  may  give  10  milliorv-channel 

communications  links .  BF98 

Maser,  ruby,  fv  X-barxl  weighs  25  lbs .  BF129 

Maser,  ruby,  radiotelescope  amplifier  .  BF44 

Masers,  solid-state,  principles  and  applications  ....  TF5I 
Maser-varactor  hybrid  studied .  BF49 


MATERIALS 

APPA  sets  up  materials  research  canter . 

Contact  fuzz  button,  knitted  wire  mesh . 

Contact  materials,  properties  . 

Cryogenic  development  aided  by  new  materials  . . . 
Cryogenic  electrorucs  spurred  by  discovery  of 

tunneling  in  thin  films  . 

Diamond  themiston  good  to  900  C  . 

Difiectnc  constant  of  materials  read  or  plotted 

directly  by  microwave  ratiometer  . 

Dielectric  properties  measured  automatically . 

Effect  of  .nuclear  blast  on  materials . 

Ferromagnetic  nickeinron  for  magnetostriction 

bandpass  filters . 

Fuel  cell,  nuclear-fueled,  materials . 

Gasketing  of  resin  and  inorganics . 

Glass  used  m  Russian  insulators . 

Helical  resonator  maicrials . E 

High-oxide  aluminum  cermet  capacitors . 

High-pressure  study  of  materials;  tetrahedal  press 

develops  9  5  miMton  psi . 

Induction  plasmi  torch  for  materials  study . 

Infrared  detectors,  survey  of  types . . 

Magnetic  film  memory  materials  . 

Maser  materials  review  . . 

Metal-filled  si'icone  shieMing . 

Metal-plastic  laminates  for  contact  patterns . 

Microminiatunzation  R&D  and  materials . 


Plastic  tubing  heat-^mks .  CM60 

Printed  circuit  resistor  materials,  fired  film .  CM66 

Radiation  effect  on  materials  tab .  6F44 

Screen  and  emitter  .-material  for  ert .  TFSl 

Silicone  rubber  insulation,  effect  on  tubes'  ther¬ 
mal  performance .  TF92 

Silicone  rubbers  and  insulations .  CM98 

Turxiel  diodes,  crystal  growing,  materials  and 

experimental  fabrication  techniques  for .  BF95 

ZirconiiNivcopDer  alloy  for  high  I'miperature  de¬ 
vices,  wire,  tube  parts .  CM96 

Matrix,  phc4oconductor,  forms  logic  circuits .  TF56 

Mechanical  modulator  uses  variable  capacitance ....  TF66 


MEDtCAL  ELECTRQNia 
Accelerator  for  cancer  treatment  generates  bO-mev, 

use^  klystrons . 

Analytic  methods  highlight  biomedical  show  . 

Artificial  heart  and  lung  machine . 

Artificial  limbs  actuated  by  muscle  signals . 

ElectroerKephalograph  records  converted  to 
punched-tape  input  of  digital  computer,  photo¬ 
cells  scan  graph  . 

External  oscillator  powers  amplifier  implanted  in 
animal,  muscle  potential  modulates  output. 

animal  is  no4  anesthetized . . 

Fader  for  auditory  resoarch,  electronic  switch 

avoids  audible  transients . 

Heartbeats,  orainwaves  can  be  studied  by  M 

spectrum  analyzer . 

Heartbeats  measured  remoteiy  as  varying  opacity 
earlobe  creates  pulse  to  trigger  transmitter 
oscillator  via  phototransistor . 


BF99  Jul  6 
BF46  Nov  18 
TF91  Jul  29 
BF96  Jul  29 


Heart  :;timulator.  miniature  fits  into  chest  . 

Hematocrit  measures  red  blood  cell  concentration 
High-mtensity  sound  system  for  physiological 


Hospital  installs  patient  monitoring . 

Hum  heard  in  r-f  field  may  be  due  to  ionization  of 


RDM  Jul  1 
EN9  Dec  2 


ions  and  health  . 

Mastoid,  artificial . 

Medical  tvmarket  looms . 

MiCToscope,  infrared . 

Microscopy  advances  reviewed  at  National 

instiUAes  of  Health  symposium . 

Migraine  causes  prooed  . 

Miniature  instruments  for  space  . 

Paging  system,  uhf,  for  hospitals . 

Photocells  measure  blood  pressure . 

Probe  hypothalmus  temperature  control . 

Stereo  and  white  noise  recordings  tried  as  dental 

analgesia  . 

Survey  of  probes,  transducers  and  electronic 
equipment  used  in  study  of  man . 


EN9  Dec  2 
CT6  Dec  9 
PC14e  Aug  12 
BF4:  Sep  lb 
ENll  Nov  11 


BF95  Oct  21 
EN9  Dec  2 
aF123  Aug  12 
BF43  Oct  14 
CM74  Aug  5 
ENll  Nov  11 


memories 

Artificial  nauron  shows  analog-memory  char¬ 
acteristic  . 

Coincidence  detector  with  fixed  and  moving  fer¬ 
rite  core  memories  compares  teletypewriter 

code,  recognizes  words  . 

Coincident-flux  memory  of  tr.ree-hole  cores  is 

scanned  m  microseconds . 

Cryotrons,  thin  Aim,  and  xnre,  for  high  spe*d 

storage  and  switching  . . . 

Electrical  memory  switch  works  like  combination 

lock,  stores  multidigit  numbers . 

Ferrite  core,  for  neutron  analyzer . 

Low  speed  drum  for  telegraph  messages . 

Magnetic  film  memories  made  on  grounded  alu¬ 
minum  sheet  operate  in  nanoseconds;  operating 

principles,  design,  manufacturing . 

Memory  cells  for  analog  computers,  signal  level- 

holding  circuits . 

Microminiature  types  and  R&O  . 

Pulse  storage  circuiL  semtcorxluctor . 

Telephone  central  office  system  uses  photo¬ 
graphic  memory,  tv  techniques  . .  - .  • 

Thin  ferromagnetic  film  memory  . 

Transistor-tunnel  diode  memory  elements . 

Tunneltrons,  cryogenic  thm-film  switching 

memory  devices . . 

Mercury  relay  type  and  uses  . 

Merci^  space  project  ground  system  . . 

Metal  recording  tape,  air  crash  proof . . 


CM108  Oct  14 
TF68  Oct  21 
BF46  Dec  9 


TF71  Oec  9 
SR77  Nov  25 
TFM  Aug  26 


BF45  Dec  2 
TFIOO  Jut  29 
TF59  Aug  19 


BF43  Dec  9 
SR57  Sep  90 
BF90  Oct  7 
TFllB  Nov  25 


I  • 


METALS 

Casting,  prototype,  foam  vaporization .  PT86  Nov  4 

Ferromagnetic  nickel-iron  for  magnetostriction 

banifoass  filters .  TF88  Dec  16 

Frequency  shift  device  identifies  metals .  9F98  Jul  1 

SoMerabiiity  of  metal  coatirrgs .  PT76  Jul  6 

Ut^-fme  metal  particles  investigated  as  addi¬ 
tives  to  plastics  and  liquids . CM6e  Jut  1 

Meteor  bursts  displayod  ^  radar .  TF44  Sep  2 


meteorology 

FAA  shows  progress  m  R&D .  BF40  Oct  14 

Falling-sphere  accelermoeter  measures  upper  air 
dansity;  energizing  switch .  TF72  Sep  16 


Infrasonic  (below  15  cps)  waves  provide  at¬ 
mospheric  data . 

Japanese  weather  radar  uses  paramp,  has  range  of 

939  miles  . . 

Photocells  measure  wind  velocity . 

Ptotter<oinputer  draws  weather  maps,  facsimile 

net  lirdis  station . 

Semiautomatic  weatoer  forecasting  and  observa¬ 
tion  system  nears  completion  . 

System  telemeters  rainfall  and  flood  levels . 

Survey  of  meteorological  probes,  instrumentation, 

weather  radar  and  research  . 

Tiros  II  weather  satellite  orbits . 

Tiros  II  weather  satellites  grourid  control  and 


R084  Oct  28 
CM74  Aug  5 


EN9  Doc  2 
ENll  Aug  19 


SR59  .lul  29 
EN9  Oec  2 


Weather  Buresu  computer  stations . 

Weather  Bureau  radar  net . 

Wind  velocity  telemetering  system . 

Meter  relays,  contact  . 

Meter,  r-f  power,  temperature-compensated . 

Meters,  a-e.  calibration . 

Microcircuit  binary  adder . 

Micrometeorite  simulator . 

Microminiaturization  sirvey  (see  also  miniaturization 

for  other  reports) . 

Microph<ir.es  and  amplifiers,  below  IS  cps  . 

Micropotentometer  uhf  voltage  starxlard . 

Microscope,  mfrartd . 

Microscopy  advances  reviewed  at  National  institutes 
of  Health  symposium . 


BF98  Oec  9 
R094  Dec  9 
BF38  Sep  X 
TF68  Jul  15 
SR57  Sep  X 
TF64  Nov  4 
TF94  Sep  X 
TF48  Dec  23 
aF50  Nov  18 


SRH  Nov  25 
RD92  Oec  16 
BFX  Aug  19 
ENll  Nov  11 


MICROWAVE 

(See  also  Communications,  Radar) 

Amphtrons  operated  in  parallel  from  common 

ckiver  source  . 

Antenna  with  paramp  improves  reception  from 

satellites . . . . . 

ATT  request  to  FQC  for  private  microwave  band 
for  space  communications  exporiment  opposed 

by  industry  groups . 

Dielectric  constant  of  materials  read  or  plotted 

directly  by  microwave  ratiometer  . 

Digital  instrumentation  for  tnd-fire  anlanna 

array  field  measurements . 

Oupiexer,  multipactor,  microwave . 

FCC  opens  more  890-mc  uses . 

FCC  ruling  spurs  private  microwave  . 

GaAs  reactance  generates  millimeter  waves . 

Global  X-band  communications . . . . 

Hun  heard  m  r-f  field  may  be  due  to  inonization 


TFX  Oct  14 
R01Q8  Nov  18 
W014  Oct  28 
BF45  Nov  18 
ROS2  Jul  15 
8F51  Nov  25 


Interferometer  measures  projectile  acceleration  .. 
Investment  casting  difficult  waveguide  shapes. 


^N9  Dae  2 
TF68  Sep  16 


Masers,  solid-state,  principle*  and  applications  ■ 

Microwave  atlanuation  test  . 

Microwave  heating  may  melt  oil  in  rock . 

Moon  bounce  communications  hard  to  jam . 

Moon  used  as  pissivt  microwave  relay . 

Receiver  noise  figure  nomograph  . 

Reflex  klystron  imilimeter  wave  detector  . 

Rhumbatron  broadband  cavity,  design  of  {evolution 

and  prismatic  types . 

Swiss  build  microwave  relay  links  for  remote 

control  of  airport  radar . 

Troposcatter  net  links  U.K.  to  Africa  . 

Varactorvnascr  hybrid  studied . 

Waveguide  termination  simplifias  microwave 
measurements . . . 


TF68  Oct  7 
TF58  Nov  4 
RD106  Nov  IB 
ENll  Aug  5 
BF94  Sep  16 
BF91  Aug  19 
ERS99  Nov  11 
TF89  Sep  9 


ENll  Oct  7 
BF97  Oec  2 
BF43  Oct  a 


MILITARY 

Air  Force  central  electronic  plans  agancy  . 

Air  Force  complains  of  improper  pricing  by  cow- 

tTKtors;  confcronce  is  planned . 

Air  Force  gets  new  missile  and  space  projects 

manager . . 

Air  Force  group  recommends  single  command- 

control  agency . 

Air  force  to  get  fast  data  link  net . 

Air  Force  reinstates  B-70  . 

Antisubmarine  warfare  market  for  equipment  and 

R&O  Vn  billion  m  fiscal  1961 . 

Army  systems  testing . 

Battlefield  surveillance.  Army  . . 

Battlefield  system  tells  positions  . . 

BMEWS  station  goes  on  air . 

Broadbarxl  comnxjnications  seen  essential  for 
military,  new  system  sends  merty  waveforms  . . . 
Component  forecasts,  five-year,  agreed  to  by 

military . . . 

CONAD  takes  over  space  surveillance  . 

Congress  ups  military  budget  . 

Contract  redetermination  artd  renegotiation  - 

Defense  budget  up  SI  billion . 

Defense  Communications  Agency  centers . 

Defense  spending  fuMirt  cloudy  . 

Military  conWacting  speeds  up . 

Military,  leasing  455 computers,  may  tighten  rental 

approvals  . 

Military  market  growth  slowdown  seen . 

Missile  defense  advisory  group  formed  by  ARFA  . . 

Missile,  radar  contract  awards  . 

Missile,  space  projects  contracts . 


BFX  Nov  4 

BFJ7  Oct  21 
ENll  Nov  11 


MR24  Aug  26 
BFX  Nov  U 
BFX  Nov  18 
ENll  Jul  22 
BF41  Oct  21 


ENll  Oec  9 
EN9  Oec  2 
t014  Jul  15 
BF32  Oec  2 
W014  Oec  2 
ENll  Oct  14 
MR24  Nov  25 
W014  Aug  19 


W014  Sep  X 
MR22  Sep  X 
ENll  Oct  28 
ENll  Jul  15 
BFX  Oct  14 
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fiatoS  missile  needs  . 

^ievy  plans  data  system  linking  each  snip . 

New  agency  slated  to  take  control  of  defense 

communications  in  March,  1%1 . 

NSA  intelligence  repealed  by  defectors . 

Pacific  scatter  communications  system . 

Ptwlippine  radar  net  planned . 

Presidential  eiectrion,  effect  on  market  . 

Proprietary  rights  protection  proposed . 

Radiation  characteristics  may  be  used  to  identify 

enemy  missiles  early  . 

R«f  interference  standard  adopted . 

Satellite  detection  system  power  to  rise . 

Seisometer  station  detects  undergrouno  nuclear 

Masts  . 

Space  and  missile  sales,  forecast  — . 

Submarine  detection  system  is  passive . 

Top  defense  contractors . 

Troposratter.  Air  Force,  links  U.K.  to  Africa  ■  ■  • 
Value  engineering  instruction  to  be  issued  by 

Air  Force  . 

Value  engineering  boosted  by  military . 

Weapons  system  maintenance  study . 

Millimeter-wave  detectors,  reflex  klystron  . 

Millimeter  waves  generated  by  GaAs  reactance . 


«012  Aug  12 
BF30  Sep  16 

*014  Aug  n 
MF31  Sep  16 
BF34  Jul  IS 
ENU  Oct  26 
W014  Nov  18 
W014  Dk  2 

BF39  Dec  16 
BF37  Jul  1 
*014  Oct  7 

BF34  Dec  2 
MR24  Oct  21 
ENU  Sep  3C 
*014  Jul  22 
BF37  Dec  2 

*014  Nov  4 
*014  Sep  3C 
EN<)  Nov  18 
TF83  Sep  9 
R0e2  Jul  IS 


MINIATURIZATION 

AutopilM  system  for  missiles,  micromodular  .  TF60 

Binary  adder,  microcircuit .  TF46 

Breadboarding  technnwes  .  PT142 

Electron  beam  equipment  may  form  circuits .  TF59 

Ht^  density  stick  packing  for  Polaris  .  BF34 

Microelement  evaluation  report . CM136 

Microminialu-ization  R&O.  techniques,  devices 

and  equipment  survey .  SR77 

Neuron,  artificial,  cound  nave  density  of  100  bil¬ 
lion  parts  per  cu  ft  .  BF41 

Programmed  metallirer  produces  microcircuits _  PT88 

Rocket  to  get  microminiature  computer  .  BF28 

Subminiature  airborne  tracking  radar  transponder 

fed  by  solid-state  modulator  .  Tr48 

USSR  lags  U.S.  in  space  miniaturization .  BF43 

Vapor-^hase  deposited  silicon  crystals  form 
laminar  junction  layer  microcircuits .  TFS5 


MISSILES 

Air  Force  reinstates  8>70,  will  launch  missiles  • . 

Automatic  tester  checks  missiles . 

Autopilot  system  for  missiles,  micromodular  . 

BMFWS  station  goes  on  air  . 

Code  translation  and  data  transmission  system. 

Navy  missile  ranges . 

Corvus  killed  by  Navy  . 

Counlermissile  Project  Press  begins . 

Countermissiles  spark  R&D  contracts . 

Evaluator  missile  records  launches . 

F-ffl  receiver,  wideband,  remote  control . 

Hercules  upgraded  by  new  ground  radar . 

High  density  stick  packing  for  Polaris  . 

ICBM  site  timetables  delayed . . 

Italian  firm  to  produce  Hawk  imssiles . 

Microminiaturization  of  electronics  . 

Missile  projects  contracts . 

Multiple  target  trajectory  svstem  evaluates 

imssile-firing  interceptor  aircraft . 

Navy  seeks  countermissile . 

New  system,  to  measure  missile  trajectories . 

Optical  tracking  by  light  beacons . 

Radiation  characteristics  may  be  used  to  identify 

enemy  missiles  early  . 

Reentry  vehicles  tracked  by  radar  . 

Seek  ray  to  disarm  nuclear  warheads .  . . . 

Solenoid^tuated  piolt  valve  control . 

Space  and  missile  sales,  forecast  . 

Surface-to^ir  missile  director . 

Terminal  guidance  proposed  for  SLAM  and  Titan  . . 
USSR  shows  two  new  missiles  . 


ENll  NnvU 
TF74  Jul  IS 
TF60  Ocl  21 
BF41  Oct  21 

ENll  Dec  9 
*014  Jul  29 
ENll  Sep  16 
ENll  Aug  19 
PC44  Nov  11 
TF85  Sep  30 
BF46  Sep  9 
BF34  Sep  2 
*014  Jul  29 
ENll  Jut  8 
SR77  Nov  25 
BF49  Oct  14 

TF61  Dec  2 
0F45  Jut  22 
BF38  Jul  29 
TFB8  Nov  11 

BF39  Dec  16 
BF46  Nov  25 
ENll  Jul  22 
TF88  Oct  14 
MR24  Oct  21 
PC35  Jul  15 
*014  Jul  I 
ENll  Nov  25 


MODULATORS 

Amplifier  implanted  In  animal,  muscle  potential 

modulates  output . 

Audio  oscillators  modulate  wind  velocity  data 

for  telemetering . 

Caevv-a,  tv,  transistorized,  design  techniques, 

r.f  modulator . 

Choppers,  types  and  uses  . 

Frequency  modulators  of  transistorized  tv  remote 

sync  lock  . 

Gated  diodes  pulse  beKon  transmitter  . 

Magnetron*moduiator.  trmisistorized . 

Mechanical  modulator  uses  paddlewheel  capacitor 

to  vary  impedance . 

Modulation  of  pay  tv  channels . . 

Modulator,  balanced  ring  type,  oscillator -driven, 

of  transistorized  wave  analyzer  . 

Modulator^etector  of  airborne  recorder . 

Modulator  of  ballistic  interferometer . 

Modulators,  missile  autopilot . 

Multiplex  signal  modulates  subcamer  oscillator 

of  a-m  auto  telemeter  uhf  transmitter . 

Photoconductor  chopper  of  d<  amplifier  . 

Pulse-^tretching  and  <ompress’on,  radar  . 


TF72  Sep  9 
SR57  Sep  30 

TF97  Sep  30 
TF72  Jul  22 
BF42  Dec  2 

TF6e  Oct  28 
TF49  Aug  19 

TF68  Sep  23 
TFllB  Nov  25 
TF68  Sep  16 
TF60  Oct  21 

TFTO  Ocl  28 
CM92  Seo  16 
TF53  Oct  7 


Stereophonic  compatible  system  for  tv  broad¬ 
casting.  double<arrier  suppressed  sideband 

transmitted . 

Subminiature  airborne  tracking  radar  transponder 

fed  by  solid-state  modulator  . 

Thyratron  clipper  tubes  prevent  voltage  buildup  in 
pulse-forming  network  of  highpower  radar 

modulators  . 

Tone-modulated  ground-based  transmitter  of  air¬ 
borne  radio  command  set . 

Tone  modulates  groundscatter  signal . 

Tunnel  diode  wireless  f-m  microphone  oscillator- 

modulator  . . 

Modules,  microminiature . 

Monitoring,  reed  relays  simplify  remote . 

Monitoring  system,  pay  tv . 

Moon  bounce  communications  hard  to  jam  . . 

Moon  probe  programs . 

Motor  controls,  d<;  bidirectional  switching  for 

gyros,  accelerometers . 

Motor,  microhorsepower.  0.006-in.  diameter . 

Motors,  servo,  stepper,  analyzer . 

Motors,  types  and  uses . 

Multibeam  cathode-ray  tube  aids  shock-wave  studies 

Multipath  fade  rate  recorder . 

Multiplexer,  low-level,  digital.  46  channels  shve 

Uvee  a<  amplifiers . 

Multiplexer,  transmitter,  compatible  stereo  tv . 

Itoltipiier.  dialog  computer,  low  cost  . 

Multiplier  phototube  detector  powered  by  battery 

voltage  . 

Multivibrator,  bistable,  relay  test  timer,  triggered 

by  relaxation  oscillator  . 

Multivibrator,  hybrid,  switch . 

Multivibrator.  monosUble,  constant  ratio . 

Multivibrators,  monostabie  and  bistable,  control 

camera  trigger  pulses . 

Music,  organ,  tone  methods . 


TF54  Aug  26 
TF74  Oct  28 

TF93  Nov  18 
SR77  Nov  25 
TF63  Jul  22 
TF49  Aug  19 
BF34  Sep  16 
BF3S  Dec  16 

RD’6  Oct  7 
EN.l  Dec  9 
TF71  Sep  23 
SR;7  Sep  30 
TF51  Aug  26 
ROBB  Sep  16 

TF64  Oct  7 
TF71  Dec  16 
TF70  Nov  4 


TF79  Dec  9 
TF72  Sep  16 
TF76  Nov  4 

TF76  Sep  9 
BF40  Nov  U 


NAVIGATIQN 

Able  Space  Navigation  Network  controls  space 

probes  up  to  70  million  mites  away . .  TF43  Jul  8 

Algebraic  method  finds  target  information .  R0134  Nov  25 

Attitude  sensors,  electro-optical  .  ENll  Oct  26 

Autopilot  system  for  missiles,  micromottolar .  TF60  Oct  21 

Battlefield  system  tells  positions  .  ENll  Jul  22 

Directionfinder,  low-frequency .  TF74  Sep  16 

Direction-finder  weighs  2.2  lbs .  ENll  Jul  B 

Electromechanical  devices  survey .  SR57  Sep  30 

Geomagnetic  log  for  ships,  aircraft .  BF48  Sep  9 

Motor  controls,  d<;  bidirectional  switching  for 

gyros,  accelerometers .  RD76  Oct  7 

Navy  studies  homing  pigeon  navigation .  *014  Sep  2 

Opbeal  navigation  systems  fastest  in  space  .  BF36  Dec  23 

Space  plans  for  toe  next  decade,  survey  of  pro¬ 
jects  and  inst’^mentation .  BF38  Dec  16 

Star  tracks  uses  electoonic  scanning,  could  con¬ 
trol  space  vehicle . . .  TF88  Sep  K 

Transit  II  experimental  navigation  satellite  and 

piggyback  satellite  placed  in  orbit .  ENll  Jul  1 

Vortac  display  plots  aircraft  position  .  ENll  Dec  9 

Needle  belt  orbiting,  for  scatter  .  BF43  Sep  30 

NETWORKS 

Arc  suppression  network  with  diode  protects  con¬ 
tacts.  relays,  static  switches .  RD58  Sep  2 

Biasing  transistors  for  uniform  gain .  TF74  Dec  9 

Bleeder  network  stabilizes  diode  switch .  TF48  Jul  1 

Capacitance  bank  network  design .  TF58  Aug  5 

Couplers,  broadband,  design  chart .  KRS76  Oct  21 

Filter,  phasing,  tuning  and  notch  networks .  TF74  Dec  16 

Graphical  solution  for  twin-T  networks,  ERS  67 

Jun  14.  author's  corrections  .  CT6  Aug  19 

Interference  filters  .  TF84  Sep  9 

Microminiature  R&O  .  SR77  Nov  25 

Optimizing  wave  shape  of  high-voltege  pulse- 

forming  networks  for  magnetron .  RD72  Aug  19 

Pt  network  of  transistor  tv  camera  input .  TF72  Sep  9 

Pulse-stretching  and  -compression .  TF  53  Oct  7 

Shaping  networks  of  missile  autopilot .  TF60  Oct  21 

Thermistor  networks  stabilize  transistors .  TF81  Oct  14 

Thyratron  clipper  tubes  prevent  voltage  buildup  in 
pulse-formmg  network  of  highpower  radar 

modulators  .  TF60  Dec  16 

Variolosser,  controls  circuit  gain .  TF103  Jut  29 

Voltage  regulator,  d<.  transistor-diode .  TF121  Nov  25 

Noise  in  transistor  circuits .  TF50  Sep  2 

Noise,  jet  engine,  blanked  by  carrier  flight  deck 

helmet  transceiver .  TF57  Sep  23 

Noise  source.  Johnson,  for  radar  test .  TF58  Dec  2 

Noise  siopression  for  digital  signals  .  TF80  Jul  15 

homographs  &  CHARTS 

Capacitance,  distributed,  of  wideband  inductors, 

graphical  determination  .  ERS70  Aug  26 

Clippers,  series;  design .  ER$72  Oct  7 

Cooling  blower  selection  factors  .  TF127  Nov  2S 

Couplers,  broadband,  design  chart .  ERS76  Oct  21 

Extended  transmission-ltne  cherts  plot  impedance 
of  negative-reistance  components .  ERS76  Sep  23 


Gates.  AND,  silicon  diode,  design  chart .  ERS60  Oct  28 

Helical  resonator  design  charts  for  uhf . ERS140  Aug  12 

Inductors,  obtaining  equivalent  circuits  of 

graphically,  for  wideband  applications  .  ER$70  Aug  26 

Microwave  crystal  receiver  noise  figure  .  ERS93  Nov  1 1 

Thyratron  clipper  tube  selection  fur  highpower 

radar  modulator  protection .  TF80  Dec  16 

Transistor  regulator  dissipation  curve .  TF56  Dec  23 

Ncnscarviing  character  reader  uses  coded  wafer  ... .  TF115  Nov  25 

NUCLEONICS 

Able-5  lunar  satellite  instnimentation .  TF63  Oct  28 

Accelerator,  airborne,  to  simulate  nuclear  blast 

radiation .  BF43  Oct  14 

Accelerator.  12-bev  synchrotron .  EN9  Nov  4 

Analyzer,  digital.  256-channel,  for  neutron  time- 

of-flight  and  pulsed^ieutron  measurements .  TF68  Oct  21 

Automatic  reactor  control  called  ixieconomtcal  at 

American  Nuclear  Society  meeting .  BF38  Jul  1 

French  transistorize  nuclear  controls .  BF12  Dec  2 

Fuse,  reactor  safety,  gas  absorbs  neutrons . CM140  Nov  25 

Instruments  speed  highway  construction .  EN9  Dec  2 

Megawatt  magnetic  nuclear  spectrometer .  RF77  Aug  26 

Nuclear  blast  detection  station .  EN9  Nov  4 

Nuclear  instrument  1958  sales  S47  million .  MR24  Jul  6 

Nuclear  resonance  temperature  sensing  system 

offers  high  precision,  remote  location .  TF52  Jul  8 

Oscilliocope  measures  nuclear  half-lives .  R078  Oct  7 

Plasma  discharge  tube  photos  made  with 

electronic  shutter .  TF76  Dec  9 

Plasma  fireballs  created  by  crossed  radar  beams 

may  be  weapon  of  the  future .  EN9  Dec  2 

Radiation  detectors  for  space  pritoes .  SR53  Jul  29 

Radiation  effects  on  materials  to  be  studied  at 

new  Air  Force  lab .  BF44  Oct  14 

Reactor,  billion-watt  burst .  ENll  Oct  26 

Silicon  radiation  detector .  PC64  Oct  26 

Station  detects  underground  blasts .  BF34  Dec  2 

Synchrotron,  zero  gradient  proton .  ENll  Dec  9 

Telemetering  radiation  data . TF84  Nov  11 

Thermionic  cell  converts  fission  heat  to  electricity  RD94  Sep  9 

Thermionic  converter,  nuctear-fueled .  R076  Dec  2 

Thermonuclear  reaction  controlled  1  msec .  6F41  Dec  2 

Time  delay  for  reactor  simulator .  R062  Jul  1 

USSR  nuclear  icebreaker  .  BF43  Nov  11 


OCEANOGRAPHY 

Hydropnones  packaged  with  remote  preamplifiers 

measure  ocean  noises .  TFbO  Jul  8 

Instrumentation  and  research  techniques .  SR53  Jul  29 

ISA  conference  scans  sea  and  space .  BF46  Sep  30 

Location  of  oceanographic  facilities .  SR53  Jul  29 

Submarine  equipped  for  underseas  rese.)rch .  SR53  Jul  29 


OPTICS 

Astronomical  observatory  satellite  planned  . 

Coded  wafer,  lenticular  lens  array  of 

nonscarviing  character  reader . 

Crt.  39  trace,  uses  single  lens . 

Electron  optics  design  for  electron  beam  process¬ 
ing  equipment . 

Electro-optical  switch  . 

Image  converter  tube  for  high-speed  photogri^y. 

pulsed  shutter  electrodes . 

image  orthicon  for  space  telescopes . 

Imaging  system  of  star  tracker,  phototube . 

Light  amplifier  (laser)  may  permit  optical  com¬ 
munications  and  radar . 

Maser,  optical  pulse  may  give  10  million- 

channel  communications  links . 

Microscopes,  low-voltage,  electron  . 

Missile  tracking  telescope . 

Optically  punped  alkali  vapor  magnetometer . 

Optical  navigation  systems  fastest  in  space . 

Optical  sensor  reads  numerals,  converts  data 

to  computer  code,  feeds  storage . . . . . 

Projector  for  instrument  calibration . 

Reader,  character,  optical  . 

Spectrograph,  rocket-borne,  kept  pointing  at  sun 

by  photodetectors  and  servo  control . 

Tracker,  infrared  telescope,  for  ground  portable. 

aircraft  or  space  vehicle .  ■ . . 

Tracking  missiles  by  light-fla^ng  beacons  .... 

Orbital  scatter  needle  belt . 

Organs,  musical,  survey  of  types . 

Orientation  of  solar  instruments  in  space . 


TF115  Nov  25 
TF51  Aug  26 

TF59  Jul  15 
CM152  Aug  lx 

TF76  Dec  9 
EN9  Nov  18 
TFR8  Sep  30 


BF38  Oct  21 
BF50  Dec  9 
BF39  Dec  16 
TF47  Aug  5 
BF36  Dec  23 

ENll  Oct  7 
PT96  Sep  16 
PC38  Oct  28 


R082  Oct  21 
TF88  Nov  11 
BF43  Sep  30 
BF40  Nov  11 
TF43  Dec  a 


OSQLLATQRS 

Atomic  clock  accuracy  for  crystal  oscillators...  TF82  Nov  11 

Audio  oscillators  modulate  wind  velocity  data 

for  telemetering .  TF66  Jul  15 

Audio  oscillator,  phase  shift,  of  radio  command 

transmitter .  TF55  Nov  4 

Blocking  oscillator,  motor-tuned,  trigger- 

repeater .  TF58  Dec  2 

Camera,  tv,  transistorized;  design  techniques, 

blocking  and  crystal  oscillators .  TF72  Sep  9 

Colpitts  crystal  oscillator  with  tuned  plate  circuit 

for  mobile  radio .  TF62  Aug  19 

Colpitts  oscillator,  regulated .  TF81  Oct  14 


80 


electronic! 


Dual  local  oscillator,  radio  trKkirm  system .  TF61  Dec  2 

External  oscillator,  detector  arid  RX  meter 

measure  transistor  admittance  parameters .  TF84  Dec  lb 

External  OKillator  powers  amplifier  implanted  in 

animal .  TFW  Oct  7 

Heartbeats  measured  remotely  as  varying  opacity 
of  earlobe  creates  pulse  In  trigger  transmitter 

oscillator  via  phototransistor  .  TFS4  Dec  23 

Higo-efficiency  oscillator-amplifier  for  microwave 

telemetry  weighs  14  ounces .  BF123  Aug  12 

Maser,  free  hydrogen  atom  .  RO0O  Hov  4 

Mjiti  vibrator,  bistable,  relay  test  timer. 

triggered  by  relaxation  oxcillator .  TF78  Dec  9 

Multivibrator,  monostable,  with  constant 

division  ratio  .  TF7b  Nov  4 

Musical  tone  generators,  organ  .  6F40  Nov  11 

Oscillator,  audio,  r-f  bridge  stabilized .  TFb4  Nov  4 

Oscillator,  crystal,  of  transistorized  f-m  airborne 

command  receiver  .  TF85  Sep  K 

Oscillator  extends  transistor  frequency .  TFS6  Aug  2b 

Oscillator  of  transistorized  wave  analyzer  uses 
diodes  as  voltage>sensitive  capacitors  m 

bridge  to  alter  frequency  .  TFbB  Sep  23 

Oscillator,  tone.  Zener-regulated  audio .  TF8b  Sep  lb 

Phase-path  oscillator  allows  display  of  moving 

target  speed  via  Doppler  shift .  TF44  Sep  2 

Photosensitive  transistor  oscillators .  TF132  Aug  12 

Positive  and  nfyZtive  feettoack  oscillator .  TF74  Dec  lb 

Relaxation  oscillator,  vapor-deposited  silicon 

crystal  layers .  TFS5  Dec  2 

Silicon  controlled  rectifier  flip^lop  triggered 

by  transistor  relaxation  oscillator .  TF74  Dec  2 

Stable  fixed-frequency  oscillator  using  mag¬ 
netostriction  bandpass  filter .  TF88  Dec  lb 

Telemetering  oscillator,  pressure .  CM87  Sep  23 

Telemetering  radiation  data  by  frequency 
variations  from  monitors  coupled  to  oscillators  TF84  Nov  11 

Tunnel  diode  f-m  wireless  microphone  oscillator- 

modulator  .  TF93  Nov  18 

Tiamel-diode  microwave  oscillator .  CM91  Oct  28 

Oscilloscope  bar  chart  monitors  bO  channels .  TFlOl  Nov  18 

Oscilloscope  measures  nuclear  half-lives .  R078  Oct  7 

Overload  protection  of  transistor  regulators .  TFSb'  Dec  23 


P 


Package,  rousaMt  ATR  container .  PC43  Sep  21 

Package,  shipping,  preassembled  cushions  .  PT115  Sep  30 

Package-sorting  system .  PC41  Nov  4 

Packaging,  high-density  stick,  for  Polaris .  BF  34  Sep  2 

Packaging,  microcircmt  binary  adder .  TF46  Dec  23 

Packaging,  microminiature .  SR77  Nov  25 

Packaging,  paper  tube  cushions .  PT108  Dec  lb 

Packaging,  ring  of  micromodules  miniaturizes 

missile  autopilot . TFbO  Oct  21 

Paging  system,  uhf,  for  hospitals  . . .  BF43  Oct  14 

Parametric  amplifier,  continuous  timing .  BF38  Oct  14 

Parametric  amplifier,  tun^le  .  6F3b  Dec  23 

Pattern  recognizer  can  read  symbols .  TF19  Sep  2 

Payload  design  for  a  limar  satellite .  TFb3  Oct  28 

Pay  tv  system.  closed<ircuit,  coin-operated .  TF49  Aug  19 

Perceptron»an  experiment  in  learning .  TF5b  Jul  22 

Phantaslron  delay  circuit,  transistor,  accurate  to 

IX  at  25C  to  55C .  TF72  Oct  21 

Phase-balancing  amplitrons  operated  in  parallel  ....  RDb2  Dec  23 

Phase  discriminator  of  servo-balanced  capacitance 

bridge  .  TF5b  Aug  5 

Phase  shifter  synchronizes  to  tWfV .  TF53  Jul  2? 

Phonograph  advances  shown  at  hi-fi  show  .  BF53  Oct  14 

Phosphor,  picture  tube . CM90  Oct  28 

^toceli  array  of  nonscanning  charatcr  reader .  TFUS  Nov  25 

Photocell  matrix  is  sensory  device  of  Perceptron. 

artificial  nerve  network .  TF5b  Jul  22 

Photocell  output  held  constant  by  age;  cells 

scanned  for  infrared  gage .  TFbS  Oct  21 

Photocell  scan  reading  machine .  TF39  Sep  2 

Photocells  and  relays,  semiconductor,  character¬ 
istics,  USSR  developments  .  CMbb  Dec  23 

Photocells  measure  and  control .  CM74  Aug  5 

Photocells  scan  graphs,  convert  record  to  digital 

punched  tape  . TF78  Dec  lb 

Photoconducbve  cells  and  phototobes  tor 

photoelectric  controls  compared .  TF4b  Jul  1 

Photoconductor  chopper  of  d-c  amplifier .  CM9?  Sep  lb 

Photoconductor  matrix  forms  logic  circuits .  TF5b  Aug  19 

Photoconductive  infrared  detectors  .  TFB2  Dec  9 

Photodetectors,  solar  tracking,  types  .  TF43  Dec  23 

Photoelectric  contrrt  using  cold  cathode  amplifiers  TFAb  Jul  1 

Photoelectric  currency  changers .  ENll  Nov  11 

Photoelectric  gun  kills  model  tanks . . .  TF55  Nov  4 

Photoelectric  image  intonsifier .  BF42  Aug  19 

Photoelectric  image  intmisificr .  ENII  Nov  11 

Photoelectnc  light  controls  use  cold  cathode 
amplifiers .  TF4b  Jul  1 

PHOTOGRAPHY 

Astronomy  photograph,  tv  techniques .  R09b  Dec  9 

Flashtubc.  xenon,  for  light  beacon .  TF88  Nov  11 

Image  converter  tube  for  high-speed  photogrpahy, 

pulsed  shutter  electrodes .  TF7b  Dec  9 

Kerr  cell  camera  i^iotographs  exploding  wire .  TF41  Jul  1 


Light  pulses,  0.3  micorsec  durabon,  made  by 

capacitor  discharge  spark .  RD107  Sop  30 

Microminiaturization  applications .  SR77  Nov  25 

Photoinstrumontation  discussed  at  SPIE  cor^ 

vention  includes  nanosecond  shutters .  Br48  Sep  9 

Schematics  cleaned  by  photography  .  PT73  Jul  1 

Sound  system  for  8-mm  home  movies .  TFbl  Aug  2b 

Trigger,  transistor,  programs  instrumentation 

camera  exposure  rate,  duration .  TF7b  Sep  9 

Photosensibve  ca^ium-sulfide  fltld-effects 

transistor  amplifiers  and  oscillators .  TFn2  Aug  12 

Phototibe  detector  powered  by  battery  voltage .  TF51  Jul  8 

Piezoeltctnc  sparkplug  pump .  ENll  Nov  25 

Planetary  probe  programs .  BFX  Dec  lb 

PLASMA  PHYSia 

Experimental  100,000  joule  capacitor  bonk  tor 

plasma  ftsoarch .  TF58  Aug  5 

Electromagnetic  plasma  acctleratof  nay  provide 

space  propulsion .  RDb0  Jul  8 

Gas  shock  wave  collision  studies .  PC95  Nov  11 

Gyroscope,  magnetohydrodynomic .  6F36  Oct  14 

Million  ampere  switch  for  plasma  study .  ENll  Otc  9 

Plasma  discharge  tube  photos  mode  with 

electronic  shutter  .  TF7b  Dec  9 

Plasma  fireballs  created  by  crossed  radar  beamj 

m;  V  he  weapon  of  the  future .  EN9  Dec  2 

Plasma  phenomena  in  superconducting  toin  hims 

may  extarKf  semiconductor  devices .  BF123  Aug  12 

Plasma  studies  may  aid  space  communicabons 

(author's  correebon,  CTb  Sep  2) .  ROTO  Aug  5 

R-f  distortion  by  plasma  simulated  .  6F45  Oct  21 

Tharmonucltor  reaction  controlled  1  msec .  BF41  Dec  2 

Plasma  torch,  induction .  R095  Nov  11 


PLAS1KS 

Abrasives  rub  on  solder  coabng . 

Encapsulatir>g  componants  wito  apoxy  tubing 

Epoxy  resin  bmds  tv  tobe  faceplate . 

Foam  vaporizabon  casbng . . 

Insulation,  epoxy-coal  tar . 

Mineral  fiber  reintorces  Teflon . 

New  additives  improve  epoxies,  vinyls _ 

Plastic  tubing  heat-shnnks . . 

Polycarbonata  resin  price  cut . 

Thermoplastic  coabng  resin . 

Plotter-computer  draws  weather  maps . 

Pocket-size  dictating  machine . 

Portable  radio  uses  dnft-field  transistors . 

Positive  feedback  provides  infinite  impedance 
Potanbometers,  precision  wire-wound  and  film, 
analyzing  reliability . 


POMfER  SOURCES  &  SUPPLIES 
Amplifier,  d-c.  regulates  current  by  power 
dissipation  after  autotransformer  regulates 

roughly  .  TFHi  Nov  4 

Capacitor  bank,  100,000-|oult .  TF58  Aug  5 

Electric  wind  energy  converters  provide  hi(^ 

power  and  voltage .  RO140  Aug  12 

«  Fuel  cell  development  .  RO104  Oct  14 

Fuel  cell,  long-lived . ENll  Nov  25 

induction  heating,  r-f,  power  source .  R07b  Oct  7 

Multiplier  phototube  detector  powered  by  battery 

voltage .  TF51  Jul  8 

Reactoc-controlled  o-c  current  regulator .  TF5b  Sep  2 

Regulated  power  supply  (or  thermocouple  gage 

and  other  instruments  .  TF132  Nov  25 

Short  circuit  current  is  peak-limited  and  pulsed  to 
protect  solid-state  regulators,  relaxation 

oscillator  periodically  restores  output .  TF5b  Dec  23 

Silicon  controlled  reebfier  fhp-ftop  triggered  by 
transistor  relaxation  oscillator  drives  solenoid 

pump  . .  TF74  Dec  2 

SNAP-1  A  thermoelectric  generator  IS  tested .  ENll  Jut  8 

Solar  cell  developments . .  ENll  Aug  12 

Sola' cell  power  supply  of  Able-5 .  TFbl  Oct  28 

Solar  cells,  phosphorous-doped,  resist  radiation  . .  BF43  Oct  21 

Spark  gap,  self-Uigganng,  protects  highpowtr 

tubes  from  arcing .  BF42  Oct  7 

Sweep  generator  power  supply .  TF88  Dec  9 

Thennoaltctncity  to  run  weatfier  stabon .  ENll  Aug  5 

Thcrmioruc  converter,  nuclear-fueled .  R078  Oec  2 

Thcrmiortie  convenors  ready  tor  market .  ENll  Sep  2 

Three-phase  inverter  employs  silicon  controlled 

reebfiars  and  magnebc  amplifiers  .  TFS5  Jul  8 

Uhf  solid-state  power  generator .  ENll  Aug  12 

Voltage  regulators,  d<,  transistor .  TFb?  Sap  23 

Precision  servo  regulator  controls  high-power 

ma9>atic  field .  TFbb  Nov  4 

Printed  circuit  resistor  mptarials,  fired  film .  CM88  Oct  28 

Printed  circuits,  micrommiature .  SR77  Nov  25 

Printed  connections,  mtcromodule  . .  TF48  Dec  23 

PRIKTED  WIRING 

Block  li^  prmbng  frame  saves  bme .  PT15b  Aug  12 

Breadboard  serves  as  etching  model .  PT142  Nov  25 

Magnebc  film  memory  readout .  TF78  Sep  9 

Opbeot  comparator  programs  p-c  dniler .  PTbA  Sep  2 

Patterned  fixtore  guides  p-c  dnllar .  PT8?  Aug  2b 

P-<  board  business  due  tor  10%  ns# .  MR2'i  Aug  )9 

Plasbc  cutouts  help  design  p-c  boards .  P'12J  Jul  29 

Printed  contact  relay .  CM108  Sep  30 


Universal  boards  cut  computer  lead  bme .  PT90  Jul  15 

Printer,  tiectro«4abc,  tor  check  sortar .  ENll  Sap  9 

Printer,  electroitatic,  for  offices  . . .  EN9  Nov  4 

Printer,  high-soeed,  Bribsh .  BF41  Oct  21 

Printers,  type:,  end  uses .  SR57  Sep  30 

Pn»bas  employed  in  stodtes  of  earth,  atmosphere, 

ocean,  space  and  living  matter .  SR53  Jul  29 

Probes  for  shqck  front  velocimetar .  ROTO  Nov  4 

PRCllUCTtON  TEOMQUES 

Abrasives  fub  on  solder  coabng .  PT72  Jul  1 

Air.CMling  wire  stops  solder  wicking . ,  -  PT92  Ocl  26 

Audio-vtsual  assembly  training  system .  PT120  Jul  29 

Audio-visual  system  guides  assembly .  PT90  Aug  5 

Biack  light  prmbng  frame  tor  p-c  saves  bme, 

power .  PT15b  Aug  12 

Brazing  fixture,  adaptable . ’  PT84  Oct  7 

Brazing  wire,  rosin<ored  Silver . . .  PT  lOb  Dec  lb 

Breadboarding  techniques,  d-e  to  uhf . PT142  Nov  25 

Bulb  heats  comporvents  to  test  temperature  .  PT91  Sep  23 

Camera  tripod  fixtures  for  shafted  assemblies  .. .  PT114  Nov  18 

CapacitorKe  bridge  monitors  wire  enamel .  PT92  Oct  28 

Capacitor  leakage  tester  .  PT104  Nov  11 

Casting,  prototype,  foam  vaporization . PT8b  Nov  4 

Coramic  shell  molds  large  casbng .  PT84  Jut  22 

Computer  prepares  wiring  diagrams  .  PT82  Aug  2b 

Crystal  rods  shaped  by  coring  drill  . . .  PT98  Sep  lb 

Dendrite  growth,  madt  bansistors .  CM98  Nov  U 

Electron  beam  e<ajipment  may  tonn  semiconductor 

circuits,  process  and  work  metals  .  TF59  Jul  15 

Encapsulating  components  with  epoxy  tubing.  ...  CMIIO  Nov  18 

Epoxy  resin  binds  tv  tube  faceplate  .  P'fTO  Jui  1 

Evaporabon  of  thin  film  cryotrons . TF84  Oct  14 

Gas  proportioning  and  mixing  controls  _ PT80  Aug  19 

Glass  fnt  seals  germanium  IR  windows .  PTbb  Sep  2 

Glow  discharge  cleans  glass .  PT88  Aug  5 

Grinding  sapphire  rod . .  PT8b  Nov  4 

Gyro  motor  laminations  stacked  faster  by  wet 

process . . .  PT8b  Oec  2 

Holding  fragile  parts  fer  jnnding . .  PT122  Jul  29 

Impregnated  sponge  wipe  bns  metals .  PT173  Jul  29 

Inducbon  brazing  Monel  to  alumina  .  PT107  Sep  9 

Infrared  finds  faults  in  silicon  crystals .  PT115  Sep  M 

Investment  casting  waveguide .  TFb8  Oct  7 

Laminator  dispenses  adhesive  tape .  PT123  Jul  29 

Loading  trays  feed  tube  assemblers .  PT102  Oec  9 

Machine  sets  eyelets  m  irregular  pattern .  PT93  Oct  21 

Machining  revolving  parts  for  conccnbicity  .  PT102  Nov  U 

Magnebc  film  memories  .  7F7B  Sep  9 

Metal  flaws  shown  by  coating .  PTiog  $ep  9 

Microminiaturization  techniques  ■  ■  .  SR77  Nov  25 

Modified  wire  stopper  stops  coaxial  cable .  PT82  Aug  19 

Mulbiayer  vapor  deposibon,  epitaxial  growth  of 

semiconductors .  RObb  Jul  8 

Nose  cone  winding  machine .  PC84  Aug  2b 

Opbeal  comparator  programs  p-c  driller .  PTb9  Sep  2 

Opbeal  protectors  guide  p<  drillers  .  PT114  Oct  14 

Opbeal  tooling  tor  large  parts .  PT74  Jul  8 

Patterned  fixture  guides  p-c  dnllar  .  PT82  Aug  2b 

P<  board  punch,  programmed  . .  PCSb  Nov  4 

Plasma  spray  coats  metals  . CM68  Jul  15 

Plasbc  cutouts  help  design  |hc  boards . PT120  Jul  29 

ProouctioA  cqntrol  center .  ENll  Sep  9 

Programmed  netallizer  pioduces  microcircuits _  PT68  Aug  5 

Proiectors  ix^rove  instrument  calibration 

accuracy .  PT9b  Sep  lb 

Recorded  imtrucbons  cut  time  and  error  in  testing 

wiring  assemblies . . .  PT104  Oec  lb 

Sandwich  toms  radar  reflector .  .  PT112  Oct  14 

Seal,  soldor,  made  by  resistance  heater .  PT1I2  Sap  30 

Servo  winder  improves  space  factor  of  coils .  PT84  Jul  22 

Shock  tester,  pneumabc .  PT105  Oec  9 

Silicon  crystals  grown  in  horizontal  tubes .  PT158  Aug  12 

Solderabiiity  of  metal  coabnqs .  PT7b  Jul  8 

Solder  jets,  wiring  pencil  speeJ  preparation  of 

computer  parrels .  PT70  Dec  23 

Snideries:,  wire  joining .  PTlOb  Dec  lb 

Solder  mixed  with  oil  to  improve  wetting  in  wave- 

soldering  mochifle .  PTn4  Nov  18 

Solder  past  mechanizes  torch  soldering .  PT8b  Oec  2 

Speakers  magnetized  by  built-in  coil . .  .  PT112  Oct  14 

Spnng-loadad  contacts  swaged  m  blocks .  PT114  Nov  18 

Staples  clinch  wire  sleeving .  PTBb  Jui  22 

Swivel  chair  sitostitutes  tor  lazy  Susan .  PT15b  Aug  12 

Tabulabng  machines  prepare  wiring  lists .  PT77  Jul  8 

Torch  di'.panses  brazing  alloy  povtoer .  PTlOb  Oec  lb 

Tube  electrode  and  seal  are  fired  molybdenum  and 

aiartz  powders  .  PT90  Sep  23 

Tumbling  plates  zinc  on  small  steel  parts .  PT115  Sep  30 

Tunnel  diodes,  crystal  growing,  materials  and 

experimental  fabricabon  techniques  for .  BF35  Sep  23 

Universal  boards  cut  computer  lead  bme .  PT90  Jul  15 

Vapor-gmwto  produces  muIbKmebon  somtcoiv 

doctor  devices .  ENll  Jul  1 

Vapor-phaS'.  di.positad  silicon  crystals  form 

laminv  junction  layer  microcircuits .  TF55  Oec  2 

Waveguide  shaping  tool,  K-band .  PTbb  Sep  2 

Welder  seals  3b0  quartz  crystals  an  hour .  PT88  Sep  23 

Weldmg  and  soldering  magnebc  alloys  .  PT91  Sep  23 

Wirt  harnessing  speeded  by  scaffolds,  work 

tables  built  m  harness  boards . . .  PT84  Oct  7 

Wire  harnessing  techniques .  PT104  Sap  9 

Wirt  mesh  mokes  flexible  r-f  shields .  PT90  Oct  21 


PT72  Jul  1 
CMllO  Nov  18 
PT70  Jul  1 
PTE.  Nov  4 
CMSe  Oct  21 
CMeO  Jul  22 
CM114  Jul  29 
CM80  Oct  7 
CM79  Aug  19 
CM108  S^  10 
BF51  Dec  lb 
TFT3  Oct  28 
TF48  Jul  8 
TF102  Nov  18 

CMb2  Sep  2 
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Work  b€nch  enclosures  boost  lab  efficiency .  PT92  Oct  21 

Programmer,  magnetic,  generates  pulses  . TFbO  Oct  21 

Programming  digital  anterca  field  aryilyzer .  TF90  Oct 

Programming,  tape,  for  missile  tester .  TF74  Jul  15 

Project  Saturn  computer,  timetable .  BF28  Jul  1 

Projectile  telemetry  with  micrQiwaves  .  TFfaS  Sep  16 

Propagation,  groundscatter,  research .  TF74  Oct  28 

Prospector  space  probe  .  BF38  Dec  16 


PULSE  TECHNIOUES 

Analog  computer  memory  cell  switching;  pulse* 

tram . 

Analog  multipticabon,  tune  as  vanaMe . 

Cathode  ray  writing  and  storage  tubes  for 

nanosecond  display  m  pulse  arialyzers . 

Clock  control  circuit . 

Controlled  rectifiers  pulse  welder . 

Digital  l*f  spectrum  analysis . . 

Duplicating  transmitted  binary  sigrttls . 

Gated  diodes  pulse  beacon  transmitter . 

Gates,  AND,  silicon  diode,  design  chart . 

Gates,  back-biased  diode,  a*c.  d*c . 

Gerterator  delivers  rectangular  constant-current  or* 

voltage  pulses  for  research . 

Heartbeats  measured  remotely  as  varying  opacity 
of  earlobe  creates  pulse  to  trigger  transmitter 

oscillator  via  (^totransistor  . 

High-accurac>  pulse>measuring  technique . 

Multivibrators,  morH)stable  and  bistable,  control 

camera  trigger  pulses . 

Noise  suppression  for  analog-lo-digital  conversion 

or  digital  readout . 

Phantastron  delay  circuit,  transistor . 

Photocells  scan  graph,  convert  record  to  digital 

punched  tape  . 

Programmer,  magnetic,  generates  discrete  pulses 

for  missile  autopilot  . 

Pulse  amplifiers  for  comcidant-flux  memory . 

Pulse  and  ohase-path  receivers  tested  by 
transmitter  simulator  producing  put  ses  and 

echo  pulses  . 

Pulse-clamping  ar  d  storage  circuit  overcomes 
semicorxtuctor  barrier  potential  problem,  handles 

mv  signals . 

Pulse  generator  for  thir  film  memory . 

Pulse  generator  of  digital  analyzer . 

Pulse  generator,  soiid-slatt.  dn.es  pump . 

Pulse  generator,  unblankmg  . 

Pulse-stretching  and  -compression  through 
networks  give  radar  high  range-resolution, 

increase  effective  peak  power  . 

Pulse  triggering  and  turrMiff  circuits  lor 

controlled  rectifier  inverters . 

Pulse  width  measuring  circuits . 

Rectartgular  pulse  generator,  pulse  ampltude  and 
width  modulators  of  wilog  computer  n  ultiplier 
Secondary-emission  pentodes,  rta.4>second  pulse. 

triggering  circuits . 

Short  circuit  current  is  peak-limited  ar>d  pulsed  to 

protect  solid-state  regulators  . 

Shutter  electrode  of  image  converter  tube  is 

voltage  pulsed  for  high-speed  photography . 

Strobe  pulse  generator,  cro  telemetry  receiver  . . . . 

Strobing  unit  stops  drift  in  receiver . 

Sweep  generator,  linear,  one  transistor . 

Sync  lock,  tv,  transistor,  zed . 

Sync  pulse  triggers  switching  tube  of  facsimile 

sweep  generator . . 

Telemetry  technique  for  lunar  satellite . 

Thyratron  clipper  tubes  prevent  voltage  buildup  in 
pulse-forming  netwoik  of  highpower  radar 

mcKlulators  . 

Tunnel  diode  generates  rectangjiar  pulses . 

Welding  pulses  from  line  power . . 

Wide-range  negative-pulse  amplifier  for  crystal 
video  receiver .  . 


TF71  Dec  9 
TF136  Aug  12 


CM82  Dec  2 
R0106  Nov  18 
TF48  Sep  2 
TF78  Nov  11 
R0106  Nov  18 
TF72  Jul  22 
FRS80  Oct  28 
TF«)4  Oct  14 


TF54  Dec  23 
RD9?  Sep  9 


TFBO  Jul  15 
TF72  Oct  21 


TF60  Oct  21 
TF94  Jul  29 


rF64  Aug  26 
Tf:00  Jul  ?9 
TF71  Sep  23 
TF74  Dec  2 
TF74  Oct  28 


TF52  Aug  5 
TF74  Jul  15 


TF76  Dec  9 
TF57  Oct  21 
TF70  Oft  78 
TF90  D«  16 
TF97  Sep  30 


TFSB  Dec  9 
TF63  Oct  28 


TFBO  Dec  16 
TF174  Nov  25 
TF69  Jul  22 


Quality  control  improved  by  incentive  fund 


RADAR 

Algebraic  method  finds  position  and  velocity  of 

target  detected  by  muttiunit  system .  P0134 

Airport  radar  uses  coherent  MTl .  ENll 

Army  systems  testing .  9F30 

Auto  traffic  analyzer  uses  Doppler  pri*tctpie .  RD92 

Bat  radar  vs  moth  sonar .  EN9 

Bat  studies  may  improve  radar .  ENll 

Battlelieid  surveillance,  army  .  BF40 

BMEWS  station  goes  on  air .  BF41 

Characteristics  of  weather  radars .  SR53 

Countermeasures  simulator  teaches  radar 

operators  antijamming  methods .  TF9B 

Doppler-effect  cancelling  system .  ENll 

Electronic  scan  radar 'holds  multiple  targets .  BF31 

Experimental  50-Mw  radar  .  PC40 

FAA  air  route  radar  design,  plans  .  BF38 

FAA  expansion  plans .  W014 
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Hercules  upgraded  by  new  ground  radar . 

High  power,  NEREM  reports . 

Hum  heard  in  r*f  field  may  be  due  to  ionization  of 


eF46  Sep  9 
TF73  Nov  11 


ionospheric  sounding  broad*band  scanning  radar 

detKts  Doppler  shift  of  target . 

Japanese  weather  radar  uses  paramp,  has  range  of 

933  miles . 

Lightweight  Amy  radar  sees  troop  movements  ... 

Mercury  space  project  ground  system . 

Plasma  fireballs  created  by  crossed  radar  beams 

may  be  weapon  of  the  future  . 

Pulse  gate  for  automatic  range  tracking . 

Pulse-stretching  and  -compression  through 
networks  give  radar  high  range-r^lution, 

iiKrease  effective  p^k  power . 

Radar  reflector  uses  honeycomb  panels  . 

Radar  mount  assembled  with  optical  tooling . 

Radar-return  simulator  tests  airborne  moving- 

target  indicators  . 

Radar  telescope  with  1,000-ft  dish  for  astronomy, 

missile  defense  studies . 

Railroads  use  electronics  to  cut  costs  . 

Reentry  vehicles  backed  by  radar  . 

Rhumbatrons,  broadband  cavities,  f*wi  radar . 

Sandwich  forms  radar  reflector . 

Satellite  detection  system  power  to  rise . 

Submtniature  airborne  tracking  radar  transponder 

fed  by  solid-state  modulator . 

Swiss  build  microwave  relay  links  for  remote 

control  of  airport  radar . 

Thyratron  clipper  tubes  prevent  voltage  buildup  in 
pulse-forming  network  of  highpower  radar 

modulators  . 

Tracking  radar,  BMEWS,  for  Thule . 

USSR  "discovers'*  scatter . 

Weather  radar  net  for  Weather  Bureau . 

Wide-range  amplifier  for  crystal  video  receiver  ... 


R0e4  Oct  28 
BF45  Jul  29 
BF30  Oct  7 


EN9  Dec  2 
TF94  Oct  14 


TF53  Oct  7 
CM82  Nov  4 
PT74  Jul  8 


BF31  Sep  2 
BF35  Nov  4 
BF46  Nov  25 
TFH  Oct  14 
PTU2  Oct  14 
W014  Oct  7 


TFSO  Dec  16 
ENll  Nov  11 
ENll  Nov  25 
BF3e  Sep  30 
TF78  Sep  16 


RADAR  &  RADIO  ASTRONOMY 

Australian  high-power  radiotelcscope  .  ENll 

Cruciform  artenna  for  radiotelescope .  ENll 

Location  of  facilities  throughout  world .  SR53 

Masers  help  measure  solar  system .  ENll 

Masers,  solid-state,  principles  and  applications  . .  TF56 

Radar  astronomy  discussed  at  AAS  meeting .  BF43 

Radar  telescope  with  1.000-ft  dish .  BF31 

Radiotelescope  employs  ruby  maser  amplifier, 

measures  Saturn's  temperature .  BF44 

Solar  flares  charted  by  radar .  BF123 

Stanford  forms  radio  astronomy  institute .  BF50 

Survey  of  equipment  vid  projects .  SR53 


RADIATION 

AEC  revises  radiation  exposure  limit . 

Ceramic-metal  modules  resist  radiabon . 

Cosmic  rays  may  come  from  outside  our  galaxy, 

study  of  cosmic  shower  indicates . 

Cosmic  ray  measurement  . 

Data  revealed  by  space  probes . 

Echo  1  data  confirms  solar  radiabon  pressure 

(on  satellites)  theory  . 

Infrared  detectors,  survey  of  available  types, 

manufacturers  and  applications . 

Nuclear  blast  damage  at  five  miles  . 

Radiation  recorder  may  identify  missiles . 

Solar  flare  radiation  to  be  measured  by  in¬ 
struments  in  high-a'titude  balloon  . 

Space  plans  for  trn'  next  decade,  survey  of  pro¬ 
jects  .y>d  instrumentation . 

Space  p^>bes  hunt  for  radiation  . 

Telemetering  radiation  data . 

Radio,  citizens  bar>d  survey  . 

Radio  command  set  for  high-attitude  balloons . 

Radio-onUolied  tank  for  realistic  combat  training  . . 

Radio,  helmeL  transistor . 

Radio  sounding  system  for  grourdscatter  propaga¬ 
tion  -esearch,  cro  display  . 

Hadio.  stereu,  compatible  f-m.  engineering  per¬ 
formance  of  SIX  proposed  systems . 

Radio  transmitter  for  remote  heartbeat  measurements 

Radome  lest  by  microwave  dielectrometer . 

Radio  tracking  system,  aircraft  and  missile . 

Radio,  vlf  irfouction,  relays  recorded  traffic  control 

messages  to  car  radios . 

Railroads  use  electronics  to  cut  costs  . 

Ranger  space  probes . 

Rare  earth  cathodes  studied  ...  . 

Reactor  controlled  current  regulator . 

Reaoer,  character,  nonscanning . 

Reader,  character,  optical . 

Reading  machine  employs  dilating  circular  scan  of 
photocell  matrix  for  pattern  recognition  and 

display  . 

Readout  from  thin  ferromagntbe  films . 

Readout  system  of  digital  analyzer  . 

Readouts,  electromechanical  survey . 


ENll  Sep  23 
ENll  Aug  19 


ROM  Sep  23 
RD137  Nov  25 
SR53  Jul  29 


TF82  Dec  9 
eF40  Jul  22 
BF39  Dec  16 


BF38  Dec  16 
BF42  Ocl  7 
TF84  Nov  11 
TF70  Now  4 
TF54  Aug  26 
TFS5  Nov  4 
TF57  Sep  23 


TFB5  Nov  18 
TF54  Dec  23 
TF71  Dec  2 
TF61  Dec  2 


TF81  Oct  14 
BF35  Nov  4 
BF38  Dec  16 
ENll  Novll 
TF56  Sep  ? 
TF115  Nov  25 
PC  38  Ocl  28 


TF39  Sap  2 
TFIOO  Jul  29 
TFbe  Oct  21 
SR57  Sep  30 


RECEIVERS 

Antenna  with  paramp  improves  reception  from 

sateltites  .  TF96  Nov  18 

Citizens  barn]  radio  survey .  TF70  Nov  4 

Clippers,  senes,  design .  ERS72  Oct  7 


Courier  communicatiwis  satellite  system . 

Crystal-controlled  superheterodyne  airborne  radio 

command  receiver . 

Demultiplexer,  compatible  stereo  tv  receiver . 

F-m  receiver,  wideband,  for  remote  aircraft  and 

missile  control . 

Groundscatter  propagation  receiver  . 

lonosphenc  sounding  receiver,  TF118  May  27, 

author's  corrtcUon  . 

Low-noise  receiver  symposium . 

Microminiature  developments . 

Microwave  receiver  noise  figure  nomograph . 

Mobile  radio  receiver  with  low  plate  and  screen- 

grid  potenbai  tubes,  to  200  Me . 

Pay  tv  channel  converter  and  controls  . . 

Portable  radio  uses  drift-field  transistors . 

Pulse  and  phases^th  receivers  tested  by 
transmitter  simulator  producing  pulses  and  echo 

pulses . . 

Radio,  auto,  vlf  induction  receiver . . 

Radio  tracking  system,  aircraft  and  missile . 

Receiver,  comrr.^,  of  li/iar  satellite . 

Receiver,  transistor,  of  magnebc  induebon 

direebon  finder  for  cave-mapping . 

Remote  heartbeat  measurements  by  radio . 

Stable  fixed-frequency  oscillator  usirig  mag¬ 
netostriction  bandpass  filter . 

Standard,  frequency,  ■$  crystal  oscillator 

locked  to  atomic  clock -controlled  station  . 

Stereo,  compatible  f-m  radio  . 

Strobing  unit  stops  drift . 

Tactile  communications  receivers . 

Telemetry  system,  four-channel,  for  auto  testing  . . 
Transceiver,  helmet,  a-m  transistor  radio,  blanks 

noise  by  age,  microphone . 

Variable  capKitors  make  small  signal-seeking. 

remote  tixier  for  auto  radios  . 

Wide-range,  direct-coupled,  negabve-pulse, 

amplifier  for  crystal  video  receive-  . 

WWV,  WWVH  provide  freouancy  stancari . 


TF54  Aug  26 
TF71  Dec  16 


TF85  Sep  30 
Tn4  Oct  28 


CT6  Sap  16 
ENll  Oct  28 
SR77  Nov  25 
ERS93  Nov  11 


TF62  Aug  19 
TF49  Aug  19 
TF48  Jut  8 


TF67  Oct  7 
TF81  Oct  14 
TF61  Dec  2 
TF63  Oct  28 


TF61  Sap  23 
TF54  Dec  23 


TF82  Nov  11 
TF85  Nov  18 
TF70  Oct  29 
ENll  Dec  9 
TF57  Oct  21 


TF78  Sep  16 
TF82  Nov  11 


RECORDERS 

Acoustical  data  analyzer,  magnetic  tape . 

Auto  engine  dynamometer  test  programrred  by 
magm^ic  tape  recorder  with  velocity  correction 
Dielectric  constant  of  materials  read  or  plotted 

directly  by  microwave  ratiometer . 

Electroencephalograph  records  converted  to 
punched-tape  input  of  digital  computer,  photo¬ 
cells  scan  graph  . 

Electromechanical  devices  survey . 

Facsimile  recording  sweep  generator . 

Flight  data  recorder,  crash-proof,  metal  tape  .  . . 
IRE-PG  Broadcasting  symsosium  hears  about  new 

logging  and  recording  methods  . 

Magnebc  record-playback,  home  movie . 

Radiation  recorder  may  identify  missiles . 

Radio,  vlf  induction,  relays  recorded  traffic 

control  messages  to  car  radios . 

Recorder,  space,  draws  one  watt  . 

Staircase  voltage  generator  provides  digital  bme 
code  which  idenbfies  instrumenabon  tape 

recordings  . 

Stereo  and  white  noise  dental  analgesia . 

Tape  playback  mechanism  prevents  abrasion  .  . . 

Tape  recorder,  pocket-size . 

USSR  makes  metallized  magnetic  tape . 


TF78  Dec  16 
SR57  Sep  30 
TF8B  Dec  9 
TF118  Nov  25 


BF40  Oct  7 
TF61  Aug  26 
BF39  Dec  16 


TF81  Oct  14 
ENU  Dec  9 


TF88  Sap  9 
BF49  Dec  9 
TF81  Oct  14 
TF74  Get  28 
CM83  Oct  7 


RECTIRERS 

(See  also  Diodes,  Power  Sources) 

Controlled  reebfier  inverters  .  TF52  Aug  5 

Controlled  reebfiars  pulse  welder .  TF48  Sep  2 

Silicon  controlled  rectifier  flip-flop  triggered  by 

relaxation  oscillator .  TF74  Dec  2 

Static  relay  designs  employing  transistors, 
controlled  rectifiers,  tunnel  diodes  and  four- 

layer  diodes .  TF64  Jul  2? 

ThreeH>hase  inverter  employs  silicon  controiled 

rectifiers  arxJ  magnetic  anptifiers  .  TF55  Jui  8 

Reed  relays  simplify  monitoring .  TF63  Jul  22 

Reeds  for  switchirtg  .  $R57  Sep  30 

Reflector  of  global  scatter  system  would  be  orbiting 
belt  of  needles .  8F43  Sep  30 


REGIONAL  DEVELOPMEKH 
Californian  electronics  industry  helps  local 

economy  as  aircraft  industry  sags . 

Midwest  calls  for  research . 

Minnesota  sales  S600  million . 

New  England  sees  business  upswing,  semiconduc¬ 
tor  firms  expand . 

New  England  thrives  on  Air  Force's  Hanscom 

complex . 

Puerto  RiCO  shipments  over  S47  miltion . 

Washington  area  growth  . 

Western  voliane  now  (2  billion  . 


REGULATORS 

Amplifier,  d-c,  regulates  current  by  power 
dissipation  after  autotransformer  regulates 

roughly  . .  TF66  Nov  4 

Reactor-controlled  »-c  currant  regulator .  TF53  Sap  2 
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Short  circuit  current  is  pMkHimited  and  pulsed  to 
protect  solid>4tate  regulators,  relaxation  oscil¬ 
lator  periodically  restores  output .  TFS6  Dec  23 

Transistor  overload  safety  circuit,  can  be  used 

as  voltage  regulator .  TF102  Oct  H 

Voltage  regulator,  instrument  .  TF132  Nov  25 

Voltage  regulator  of  f-m  receiver .  TF85  ^  30 

Voltage  regulators,  d-c,  transistor,  design 
tachnigues,  differential  amplifier  companson 

elements,  test  circuit .  TF62  Sep  23 

Voltage  regulators.  &<.  using  four-layer  diode 
and  trarrs I stor  switching . .  TF121  Nov  25 


RELAYS 

Arc  suppression  network  protects  relays .  R058  Sep  2 

Electrochemical  cell  time  delay  relay .  CW96  Dec  9 

Photorelays.  USSR  developments .  CMM  Dec  23 

Printed  contact  relay,  pennanent  magnet  .  CMlOR  Sep  10 

Relay  tester  automatically  detects  intermittent 
contact  faults  and  wears  m  contact  surfaces  ■  TF7R  Dec  9 

Relay  trees  ar>d  matrices  select  and  control 

Rjnctions  of  missile  test  system .  TF74  Jul  iS 

Relays  and  related  devices,  meter  relays, 

choppers,  switches,  types  and  uses .  SR97  Sep  30 

Resonant  reed  relay,  self-holding  .  ENll  Nov  11 


RQJABtUTY 

Electrochemical  time-to-failure  indicator .  CM90  Dec  9 

Microelement  evaluation  report .  CM138  Nov  25 

Microminiature  device  reliability  .  SR77  Nov  25 

Navy  seeks  reliable  gear  .  ENll  Nov  25 

Potentiometers,  analysing  reliability .  CMi2  Sep  2 

Relay  (ester  detects  faults  .  TF79  Dec  9 

Thermion  (thermal  analog)  evaluates  tube 

performance  in  vanous  environments .  TF92  Sep  10 

Transistor  reliability  of  99.997%  sou^t  for 
Minutaman .  ENll  Sep  30 


RESEARCH  &  DEVELOPMEKT 

Antisubmarine  warfare  market . . 

Bat  studies  may  improve  radar  . 

Cryogenic  development  uided  by  nee  matenais  . . . 
Cryogenic  electronics  spurred  by  discovery  of 

tunneling  in  thin  films  . 

Europeans  plan  space  research  co-<w . 

Exploding  wire  uses  seen  m  space  flight,  optical 

radar,  impact  studies . 

FAA  outlines  plans  to  spend  S47  million  on  air 

traffic  control  R&D . 

F  AA  shows  progress  m  R&O . 

Fader  for  auditory  research,  electronic  switch 

avoids  audible  transients . 

Generator  delivers  rectangular  constant-currmit 
or  -voltage  pulses  tor  electrothermal  and 

electfoexplosive  studies . 

Ooundscatter  propagation  research  indicate 

feasibility  of  non>great-circle  paths . 

High  pressure  apparatus,  semiconductor  research 
High-pressure  study  of  materia. s.  tetrahedal 

press  develops  3.5  million  psi . 

Industnal  R&D  spending . 

Irish  space  research  ccrrter . 

Low-frequency  <be(ow  15  cps)  research . 

Manual  on  R&D  budgeting  . 

Memory  devices,  research  trends  . 

Microminiaturization,  survey  of  R&D . 

NASA  space  R&O  and  instmmentation . 

Navy  outlines  needed  new  components  . 

Organic  semiconductor  research  program . 

Pneumatic  computer  in  development . 

Probes  employed  in  stodies  of  earth  atmosphere, 

ocean,  space  and  living  matter . 

R&D  contracts  of  $35  million  placed  abroad  by 

U.S.  government . 

Research  grants  to  universibes  . 

Research  spurs  Western  growth . 

Standards  lack  hampers  R&O . 

Survey  of  midwest  R&D  slated  . 

Tactile  communications  receivers  . 

USSR  solid  state  physics  publications  may  pass 
U.S.  in  5-  10  years  . 


MR24  Auc2f> 
ENll  Sep  23 
ENll  Dec  9 


BF43  Ok  9 
BF12  Dec  2 


BF2e  Sep  2 
eF40  Oct  14 


TF74  Oct  2B 
TF90  Nov  18 


ENll  Oct  7 
ENll  Sep  U> 
BF12  Dec  2 
R092  Dec  16 
BF50  Dec  9 
TF73  Nov  11 
SP77  25 
BF30  Sep  23 
BF46  Jul  29 
ENll  Oct  28 
EN9  Nov  18 


W014  Jul  1 
aF50  Sep  9 
BF123  Aug  1? 
R074  Aug  26 
ENll  Oct  28 
ENll  Dec  9 


RESISTORS 

Diamond  themustors  good  to  300  C  .  CM76 

Electro-optical  switch  uses  photoresistof .  CM152 

Germanium  block  makes  low  inductance  resistor . .  TF6? 

Microminiature  types  and  R&O  .  SR77 

Printed  circuit  resistor  materials,  fired  film .  CM86 

Resistors  replace  crystals  in  test .  CMlOO 

Thermistor  bridge  of  r-f  power  meter  .  TF64 

R-f  power  meter,  temperature  compensated .  TF64 

Rhumbatron  broadband  microwave  cavity .  TF96 

Rocket,  submarine  killer  Asroc .  6F28 

Rocket  to  get  microminiature  computer .  BF28 


SALES 

(See  also  Business) 

Airplane,  pnvate,  market  $54  million . . . 
BDSA  issues  component  sales  surveys  . 


MR24  Oct  14 
MR24  jul  8 


Oocember  23.  1969 


Canadian  salts  of  radio,  tv.  record  players,  tubes 

m  1959- 1960  . 

Capacitor  sales  up  25% . 

Capacitor  sales  up  59%  oy  1965  . 

Color  tv  sales  about  $70  million  in  I960  . 

Component  shipments  level  off . 

Computer  sates  disclosed  by  RCA . . 

Computers  shipments  S314  million  m  1959  . 

Defense  spending  future  cloudy  . 

Delay  lines  pass  $10  million  in  1959  . 

Distributors  sell  915  million  In  1999 . 

FAA  air  route  radar  design,  plans  . 

FAA  buys  radar  beacons . 

Hearing  aid  sales  hit  $70  UNllian . 

Machine  tool  controls  $25  million . 

Market  reseerch  data  helps  salesmen . 

Missile,  space  projects  corWrKts . 

Nuclear  instrument  1956  sales  $47  million . 

Organs,  musical . 

P-c  board  business  due  tor  10%  nse . 

Police  buy  $7  million  of  radio,  other  gear . 

Presidential  election,  sales  impact . 

Radio  sales  highest  in  decade . 

Radio-tv  shipments,  1959 . 

Relay  sales  ibop  in  first  Quarter . 

Relay  '.ales  to  nse  35%  in  five  years  . 

Reps  It  sail  $2H  billion  in  1964  a  Qjartar  of 

total  eiectronies  volume . 

Resistor  makers  see  $220  miliion  in  I960  . 

Sales  expanses  5-11%,  sievcy  shows . 

Sales  representative  problems . 

Solar  cell  sales  expected  to  hit  $9  mitlion  m  I960 

Space  and  missile  sales,  forecast  . 

Sub  killer  rocket  Asfoc  opens  big  market . 

Thermocouple  sales  (corrected  MR26  Sep  16) . . . 

Top  defense  contractors . 

Transducer  sales  over  $100  million  . 

Ultrasonics  $50  million,  to  treble . 

Vibration  test  sales  $25  million . 

Voico  of  Amtnca  buys  12  transmitters  . 


MR30  Otc  9 
MR30  Aug  12 
MR26  Sep  9 
MR24  Sep  2 
ENll  Dk  9 
MR24  Oct  14 
MR30  Aug  U 
MR24  Nov  25 
MR24  Aug  5 
MR24  Aug  5 
BF38  Dec  2 
ENll  Aug  19 
BF41  JuJ  15 
BF:2  Sep  16 
MR;6  Sep  23 
BF<9  Oct  14 
MR!  4  Jul  8 
BFr«  Nov  11 
MRH  Aug  19 
8F17  Aug  26 
EN9  Nov  18 
MR24  Oct  7 
MR22  Jul  1 
MR24  Sep  2 
MP26  Sep  23 


BFfi  Aug  26 
MR32  Jul  29 
MR24  Nov  4 
BF44  Dec  9 
MR22  Jul  I 
MR24  Oct  21 
BF28  Jul  B 
MR26  Sep  9 
WO  14  Jul  22 
MR24  Sap  2 
MR26  Sep  16 
MR26  Sep  9 
BF43  Oct  28 


SATELLITES 

Able-5  lunar  satellile  system . 

Able  Space  Navigation  Network  controls  space 

probes  up  to  70  miMion  miles  away  . 

Acbve  and  passive  vitellite  systems  for  globel 

communicetions  and  tv . 

Advent  contract  let . 

AntermiLs  with  paramps  improve  reception . 

ARDC  gets  satellite  commander . 

Astronomical  obsorvatory  setollite  plannod . 

ATT  request  to  FCC  for  pnvate  mic<tiwave  band 
tor  space  commumcations  experiment  opposed 

by  industry  groups . 

Communications  satellitos  proposal,  NASA . 

Coemmnications  saltihto  sought  . 

CONAD  takes  over  space  surveillance . 

Courier  communications  satellite,  others . 

Couner  communications  satellite  system . 

Countr  control  van . 

Courier  IB,  Scout  in  orbit . . 

Countr  sateilite  ground  system . 

Couner  satellite  system  details . 

Echo  1  communications  satellite  . 

Echo  1  data  confirms  solar  radiation  pressure 

(on  sateiiilts)  toeory . 

Frequency  selective  filters  tieie  parametric 
amplifier,  simpitfying  ant  etnas,  space  communi¬ 
cations  and  tracking . 

Goodotic  sotellito  proposed . 

(^obel  scatter  system  reflector  orbiting  belt  of 

noodles  as  tuned  dipoles . 

Magnetometers  measure  fields  in  space . 

Mercury  space  proiect  ground  systom . 

Mystory  satellite  reported  . .  . 

NASA  designs  standard  satellite . . 

NASA  timetable  of  space  projKts  . 

Navy  considers  Transit  sateilite  contrKts . 

Probe  r-f  interference  . 

Satellitt  ar>d  scatter  commumcabons  discussed 

at  Global  Comewucabons  Symposium . 

Satellite  deveiopmants  at  Bntish  airshow . 

Soviets  predict  seteditc  tv  . 

Space  electronics,  nabonal  symposium . 

Survey  of  findings  of  space  research  satellites 
and  probes,  launching  timetable,  missions, 
instrumentation  and  commimications  etaiipmont 

Twos  1  stops  sending  . 

Tiros  II  weather  satellites  groitod  control  and 

inshumentetion . 

Twos  11  weather  satellite  orbits . 

Tracker,  infrared  teltscopa,  tor  ground  portable, 

aircraft  or  space  vehicle . . . 

Transit  II  titoenmentai  navi^bon  i  iteiiilt  and 

piggyback  satellite  placed  m  orbit . 

Wnstwalch,  oloctronic,  similar  to  selollile  timor 


BF40  Sep  9 
EN9  Nov  18 
TF96  Nov  18 
WOU  Sep  2 
BF36  Oct  28 


BF35  Dec  23 
«014  Oct  28 
EN9  Nov  4 
EN9  Dec  2 
ff014  Aug  26 
BF44  Jul  15 
PC43  Oct  14 
ENll  Oct  14 
BFie  Jul  22 
aF26  Sep-  2 
BF38  Aug  26 


BF36  Dec  23 
EN9  Nov  4 


BF43  Sep  30 
TF47  Aug  5 
BF30  Oct  7 
ENll  Sep  30 
19014  Oct  7 
BF35  Aug  19 
*014  Jul  8 
ENll  Oct  14 


BFBl  Aug  5 
aF36  Sep  23 
ENll  Sep  2 
BF9  Oct  7 


SR53  Jul  29 
ENll  Jul  15 


BF3e  Dec  9 
EN9  Dec  2 


ENll  Jul  1 
9F35  Oct  21 


5CA»«ERS 

CoincidviVflux  memory  of  three-hole  cores  is 

scanned  in  microseconds .  TF94  jul  29 

FacsMHloi  digital,  mnl .  BF44  Nov  25 

lonoipharic  sounding  brood-bend  sewung  radar 
detects  Oopplar  *Hft  of  target .  TF44  Sep  2 


Photocell  scanner  of  infrared  gaga  . 

Photocells  scan  graphs,  convert  record  to  digital 

punch  tape . 

Reading  machine  employs  dllebng  circular  scan 

of  photocell  matrix . 

Star  tracter  uses  doctronic  seaming . 

Schematics  cteaned  by  photography . 

School  market  tor  electronic  tooching  aids  and  date 

systems  oitoected  to  grew . 

iicmtillomotar  of  lunar  satellite . 

Scouting  battlefields  of  tomorrow . 

Soa-going  lighbting  gonorator  . . 

Seismometers,  mdargromd  nuclear  Mast . 

Semiconductor  clomp  handles  ralliivolt  signals . 


TF99  Sep  2 
TF88  Sop  30 
PT73  Jul  1 


BE99  Sep  30 
TF63  Oct  28 
BF40  Nov  18 
TF53  Jul  22 
BF34  Dec  2 
TF64  Aug  26 


SEMCONOUCTORS 

Commmlst  China's  ''big  leap"  program  is  closing 

technological  gap  fast . . . 

Cryogmic  elecbomcs  spurred  by  discovery  of 

tunneling  In  thin  films  . 

Crystal  rods  shaped  by  coring  drill . 

Dendrite  growth,  medt  transistors . 

Diamond  thermistors  good  to300C  . 

EpitOMal  devices  star  at  Electron  Owvicts 

meeting . . . 

Fuel  ceil,  nuc leer-fueled,  matertals . 

GaAs  reactance  generates  millimetef  waves . 

Gadolinium  selentde  thermoelectric  converter  .... 

Glass  frit  seals  germanium  IR  windows . . 

Holi-effect  multiplier  materials  compared . 

Hi^  pressure  apparatus,  research . 

Infrared  detectors,  survey  of  types . 

Infrared  finds  fmilts  in  silicon  crystals . 

Microminiaturization  R&O,  materials,  techniques 
kbiitilayer  vapor  deposition,  epitaxial  growth  form 

npnp  adder,  solar  cells . 

Organic  semicorxluctor  research  program . 

Photocells  and  relays,  semiconductor,  character¬ 
istics,  developments  in  USSR . 

Photosensitive  cadmium-suifide  field  effect 

transistor  amplifiers  and  oscillators  . 

Plasma  prwnomena  m  superconducting  thin  films 

may  extend  semironductor  devices . 

Radiation  effects  to  be  studied . 

Radiabon  processing,  to  alter  samicsnductor 

properties,  under  study . 

Silicon  crystals  groan  in  horizontal  tubes  . 

Slices  crystals  35  microns  thick . 

Silicon  epitaxial  transistors  . 

Silicon  producers  cut  prices . 

Silicon  radialion  detector . 

Silicon  whisker  strain  gage . 

Silver  antimony  telluride  has  high  thermoelectric 

figiKi'  of  ment  to  500  C  . . 

Solar  cell  developments . 

Solar  cells,  phosphorous-doped.  resist  radiation  ... 

Timneling  found  in  thm  films  . 

vapor-growth  produces  muIbheKbon  semicon¬ 
ductor  devices . 

Vapor-phase  deposited  silicon  crystals  form 

laminw  junebon  layer  mi^ocircuits . 

Varacter  diodes,  germanium  outdiffusion . 


BF43  Dec  9 
PT98  Sep  16 
CM98  Nov  U 
Clf78  Aug  26 


BF44  Nov  11 
ROTS  Dec  2 
ROe2  Jul  15 
BF49  Nov  11 
PT66  Sep  2 
TF64  Jul  15 
TF90  Nov  18 
TF82  Dec  9 
PT115  S«  V 
SR77  Nov  25 


R066  Jul  8 
ENll  Oct  28 


BF123  Aug  12 
BF44  Oct  14 


ENll  Sep  30 
PT158  Aug  U 
CM154  Aug  12 
CMBf.  Oct  21 
ENll  Aug  26 
PC84  Oct  28 
CM86  Oct  21 


CMBO  Oct  7 
ENll  Aug  12 
BF<1  Oct  21 
ENll  Nov  25 


TF55  Dec  2 
EN9  Nov  4 


SERVOMECHANISMS 

Digital  analyzer  for  magnetically-detented  stepper 

servo  motors;  motor  uses . - . 

Electromechanical  devices,  applicabons  . 

MokK-dnve  trimmer  overcomes  errors  in  received 

**V  Signal . 

Regulator,  current,  autotransformer . 

Servo-balanced  capacitance  bridge  plots  dieirrtnc 

properties  during  thermal  cycling . 

Servo  winder  improves  space  factor  of  coils . 

Servo  withstands  shock,  sea  water . 

Spectrograph,  rocket-borne,  kept  pointing  at  sun 

by  photodetectors  and  servo  control  . 

Synchronizer  forms  composite  tv  pictures . 

Shield,  r-f.  wire  mesh . 

Shielding,  effect  on  tubes'  thermal  performance . 

Shielding  to  reduce  interfererKe . 

Shift  rfgtster,  magnetic,  clock  generator . 

Shock  bibe  gas  front  velocimetor  . 

Short  circuit  current  is  peak-iimited  and  pulsed  to 

protect  solid-state  regulators  . 

Shunt-peaked  transistor  amplifiers . 

Shutter  electrode  of  image  converter  tube  is  voltage- 

pulsed  for  hign-spted  photography . 

Si^iel  generator  stabilized  by  feedback  . 

Signal-seeking  auto  rad>o  uses  semiconductor  turung 

Silicon  wnisker  strain  gage . 

Silicone  rubbers  and  insulations . 

Simulation  of  rjdar  coieitermeesures  . . 

Simulator,  radar-retum  . 

Sing-aroimd  system  of  ultrasonic  veiocimeter . 

Solar  cell  power  supply  of  Abie-5 . 

Solar  cells,  phosphorous-doped,  resist  radiation  ... . 

Solder,  abrasives  nto  on  coabng . 

Solder  wickmg  stopped  by  awKOOtmg  wire . 

Solenoid-actuated  pitot  valve  control . 

Solenoids,  types  and  uses . 

Soiid-State  modulator  feeds  submmiabjre  transponder 
Solid-state  modulator,  pulse  . 


TF71  Sep  23 
SR57  Sep  30 


TF82  Nov  11 
TF66  Nov  4 


TF56  Aug  5 
RT84  Jul  22 
CM68  Jul  1 


TF43  Otc  23 
R0104  Sep  3C 
PT90  Oct  21 
TF92  Sep  30 
TF84  Sep  9 
TF60  Oct  21 
ROTS  Nov  4 


TF56  Dec  23 
TF68  Dec  2 


TF76  Dec  9 
TF71  Jul  15 
TF60  Jul  22 
CMB6  Oct  21 
CM9e  Dec  16 
TFbg  Jul  29 
TF58  Dec  2 
TF98  Nov  18 
TF63  Oct  28 
BF43  Oct  21 
PT72  Jul  I 
PT92  Oct  28 
TFB8  Oct  14 
SR57  Sep  3C 
TF48  Jut  1 
TF72  Jul  22 
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SOUO  STATE  PHYSICS 

ARPA  sets  up  materials  researcti  center .  CM80  Jul  22 

Cryogenic  electronics  spurred  by  discovery  of 

tunneling  in  thin  films  .  BF43  Dec  9 

Epitaxial  film  exterKfs  mesa  transistor  per> 

formance .  CM66  Jul  1 

High  pressure  at^atus.  semiconductor  research  TF90  Mov  IB 
Li^t  amplifier  (laser)  may  permit  optical 

communications  and  radar  .  BF43  Jul  22 

Maser  ,  -^tid-state  pnnciples  and  applications  . .  TF5B  Nov  4 
Microf-  '"a  jrization  R&D,  techniques,  devices  . . .  SR77  Nov 
Photosensitive  cadmiunv-sulftde  field-effects 

transistor  amplifiers  oscillators .  TF132  Aug  12 

Plasma  torch  for  materials  study  .  RD95  Nov  11 

Tunneling  found  in  thin  films .  ENll  Nov  25 

Vapor-phase  deposited  silicon  crystals  form 
laminar  lunction  layer  microcircuits .  TF55  Dec  2 

Solid-state  pulser  drives  chemical  pump .  TF74  Dec  2 

SONAR 

Acoustics.  uTKierwater,  stressed  at  Acoustical 

Society  meeting .  BF38  Oct  28 

Algebraic  method  finds  position  and  velocity 

of  target  detected  by  multiunit  system .  R0134  Nov  25 

Hydrophones  assist  sonar  desi(p> .  TFb'3  Jul  8 

Moth  sonar  vs  bat  radar .  EN9  Nov  18 

Navy  tests  long-range  sonar .  EN9  Nov  18 

uceanographtc  instnjmentation  and  research .  SR53  Jul  29 

Sonar,  in  commercial  fishing  vessels .  BF34  Dec  23 

Sub  killer  rocket  Asroc  uses  acoustic  homing  ....  BF28  Jul  8 
SiAMnarine  detection  system  may  not  be  sonar. 

It  IS  passive .  ENll  Sep  30 

Underwater  drone  guided  by  tv  and  sor^r  .  BF4b  Jut  22 

Sound  patterns  of  auditoriums  integrated  by 
electrostatic  squarer .  TF66  Aug 

Sound  system  for  8-mm  home  movies  .  TF61  Aug  26 

Sound  velocity  measurement  in  liquids  .  TF69  Sep  9 

SPACE 

Able-5  lunar  satellite  system  .  TF63  Oct  26 

Ammonia  standby  battenes  for  space .  CM98  Sep  9 

Altitude  sensors,  electro-optiral  .  ENll  Oct  28 

Battery,  rechargeable,  ID-year  .  ENll  Nov  11 

Europeans  plan  space  resevch  co-op  .  6F12  Dec  2 

Frequencies  alloted  for  space  research  .  SR53  Jul  29 

Gyro  system  needs  little  power .  CM68  Jul  1 

Image  orthicon  for  space  telescopes  .  EN9  Nov  IP 

Infrared  probes  for  life  m  space .  BF33  Aug  5 

Irish  space  research  center .  BF 12  Dec  2 

Magnetometers  measure  magnetic  fields  .  TF47  Aug  5 

Mars  probe,  discussed  at  AAS  meeting  .  BF43  Sep  23 

Mercury  space  protect  ground  system .  9F30  Oct  7 

Micrometeorite  simulator  .  3F50  Nov  18 

Moon,  planet  probes  programs .  EN9  Nov  4 

NASA  contracts  manned  c^^aft  study .  EN9  P4ov  4 

NASA  sees  SI. 5  billion  armual  spending .  hl012  Aug  12 

NASA  spervjing  S621  million  in  fiscal  1961  on 

space  R&D  and  instrumentation  .  DF30  Sep  23 

NASA  timetable  of  projects,  instruments .  BF35  Aug  19 

NASA  to  build  space  probe  tracking  station  in  5. 

Africa  .  6014  Sep  23 

Oscillator,  tone,  signals  end  of  space  flight. 

Zaner-regulated  audio  ou^t .  TF86  Sep  16 

Plasma  studies  may  aid  space  communicabons 

(author's  correction,  CT6  Sep  2) . .  RD70  Aug  5 

Probes  hunt  for  radiation .  BF42  Oct  7 

Providing  communication  and  navigation  for  space 

probes .  T^43  Jul  8 

Recorder,  space,  draws  one  watt .  E>1U  Dec  9 

Russia  may  launch  Mars  probe  soon .  EMU  Oct  7 

SNAP-1  A  thermoelectric  generator  is  tested .  EMU  Jul  8 

Space  administration  shakeup  due .  #314  Nov  25 

Space  and  missile  sales,  forecast  .  M324  Oct  21 

Space  electronics,  national  symposium .  B‘38  Oct  7 

Space  probe  and  exploration  plans  for  the  next 
decade,  survey  of  NASA  aroiects,  instrumenta¬ 
tion  of  Ranger,  Surveyor,  Prospector  and 

Voyager  probes  .  Bi'38  Dec  16 

Space  projects  contracts  .  B''49  Oct  14 

Space  tracking  antenna  enisrgement  considered  .. .  ENll  Dec  9 

Spect'ograph,  rocket-borne,  kept  pointing  at  sun 

by  photodetectors  and  servo  control .  TF43  Dec  23 

Star  tracker  uses  electronic  scanning,  could 

control  ^ce  vehicle .  TI'BS  Sep  30 

Stockholm  meeting  stresses  space  advances .  ENll  Sep  2 

Survey  of  space  research  satellites,  probes,  and 

their  eiHJipment  .  S^53  Jul  29 

Tracker,  nfrared  telescope,  space  vehicle .  R382  Oct  21 

Tracking  of  reentry  vehicles .  8*46  Nov  25 

Transit  It  experimental  navigation  satellite  ar«d 

piggyback  satellite  placed  in  orbit .  EMU  Jul  1 

USSR  lags  U.S.  in  miniaturization  .  B*43  Nov  25 

Si.vk  gap,  self-triggering,  protects  highpower  tubes 

from  arcing .  BF42  Oct  7 

Speaker,  corona,  high  power .  BF46  Nov  16 

Speaker,  tonic'cloud.  for  phonograph .  6F53  Oct  14 

Spectrograph,  rocket-borne,  kept  pointing  at  sun  by 

photodetectors  and  servo .  TF43  Dec  23 

Spectrometer,  scintillation,  of  lunar  satellite .  TF63  Oct  28 

Sputterir>g,  imcroffliniaturization .  !.R77  Nov  25 

Stabilizing  monostable  multivibrators .  TF76  Nov  4 

Standard  ceil,  thermocouple  transfer  for  instrument 
calibration .  "FN4  Sep  30 


Standard,  frequency,  RWV  receiver .  TF82  Nov  11 

Standard  on  r-f  interference  adopted .  9F37  Jul  1 

Standards,  capacitor,  kit  .  CM86  Oct  21 

Standards  engineers  organizing  associations .  6F34  Oct  21 

Standards  lack  hampers  R&D .  RD74  Aug  26 

Standards,  length  and  time,  adopted  .. .  .  BF12  Nov  4 

Standards,  uhf  voltage,  produced .  BF36  Aug  19 

Star  tracker  uses  electronic  scanning . . .  TFB8  Sep  30 

Static  inverter  delivers  reflated  3>pha<  ^  power ... .  TF55  Jui  6 

Stereo  and  «mite  noise  dental  aMlgeva  : .  BF49  Dec  9 

Stereophonic  compatible  system  for  tv  broadcasting  TF71  Dec  16 

Stereophonic  system  for  television  broadcasting  ....  TF71  Dec  16 

Stereo  radio,  compatible  f-«n,  engineering  per¬ 
formance  of  SIX  proposed  systems .  TF65  Nov  18 

Stereo  standards  group  reports  .  ENll  Oct  21 

Stereo  standards  sought  by  EIA  .  EN9  Nov  4 

Stereo  sound  reverberation  a  trend  .  BF45  Jut  29 

Stereo  systems  proposed  by  NSRC  to  FCC .  BF32  Nov  4 

Storage  circuit,  pulse,  semiconductor  .  TF64  Aug  26 

Storage  circuit,  signal  level-holdirtg,  for  analog 

computer  memories .  TF71  Dec  9 

Storage,  magrietic  film  memory  . .  TF78  Sep  9 

Submarine  detection  system  ts  passive .  ENll  Sep  )0 

Subway  trams  use  transceivers .  BF48  Nov  25 

Sun  probe  programs .  BF38  Dec  16 


SUPERCONDUaiVITY 

Cryotrons,  thin  film  and  wire,  for  high  speed 

storage  and  switching .  TF84  Oct  14 

Gyroscope  U!>es  supercoisducting  ball .  BF123  Aug  1? 

Magr>etj c-opt  cal  technique  makes  supercon¬ 
ductivity  visible  .  .  RD76  Jul  22 

Plasma  phenomena  in  superconducting  thin  films 

may  exter>c  semiconductor  devices .  BF123  Aug  12 

Surveyor  space  probe .  BFM  Dec  16 

Sweep  generator,  hi^^v-precision,  facsimile .  TF88  Dec  9 

Sweep  generator,  linear,  one  transistor .  TF90  Dec  16 

Sweep  generator,  logarithmic .  TF60  Dec  23 


SWITCHES  &  SWITCHING 
(See  also  Diodes,  Relays,  Transistors) 

Analog  computer  memory  cell  switching,  pulse- 

tram .  TF71  Dec  9 

Arc  suppression  network  protects  switches .  R058  Sep  2 

Bleeder  network  stabilizes  diode  switch .  TF48  Jul  1 

Capacitance  bank  switches .  TF56  Aug  5 

Cryotrons,  thin  film  and  wire,  for  high  speed 

storage  and  switching .  Tr84  Oct  14 

Electrical  memory  switch  works  like  combination 

lock,  stores  multidigit  numbers .  CM108  Oct  14 

Electro-optical  switeh,  neon  tube  drives 

photoresistor .  CM152  Aug  12 

Fader,  electronic  switch  does  not  produce 

audible  transients .  TF85  Dec  9 

Ferrite  core,  for  neutron  analyzer .  TF68  Oct  21 

(jated  diodes  pulse  beacon  transrmtter .  Jul  22 

Gates,  back-biased  diode  pulse,  a-c,  d-c  .  TF90  Oct  14 

High-current  solid  state  switch  based  on  hybrid 

multivibrator  energizes  accelerometer .  TF72  Sep  16 

Li(kiid-state  switch,  gassing  problem .  .  CM86  .rul  15 

Mechanical  switching  trerKis .  SR57  Sep  30 

Million-ampere  switch  for  plasma  study .  ENll  Dec  9 

Motor  controls,  d<;  bidirectional  switching  for 

gyros,  accelerometers .  RD76  Oct  7 

Multiplexer,  low-level,  digital,  48  channels 

share  three  a-c  amplifiers  .  TF64  Oct  7 

Phantastron  delay  circuit,  transistor,  accurate  to 

IX  at  25C  to  55C .  TF72  Oct  21 

Polarity  and  range  switching,  curve  tracer .  TF6B  Aug  19 

Programmer,  magnetic,  generates  pulses .  TF60  Oct  21 

Pulse  tri^Kl^)'^  *hd  bum-off  circuits  for 

controlled  rectifier  inverters .  TF52  Aug  5 

Reed  relays  SimpI  fy  remote  munitDhng .  TF60  Jul  22 

Relay  tester,  arjtomatic  . .  TF79  Dec  9 

Relay  trees  and  matrices  select  and  control 

functions  of  missile  test  system .  TF74  Jul  15 

Relays  and  related  devices,  meter  relays, 

choppers,  switches,  types  and  uses .  SR57  Sep  30 

Scaler,  high-speed,  uses  tunnel  diodes .  R074  Aug  26 

Shock  resistant  transistor  time  sequence  switch 

releases  solenoids  .  TF64  Jul  8 

Static  relay  designs  employing  transisters, 
controlled  rectifiers,  tunnel  diodes  and  four- 

layer  diodes .  TF64  Jul  22 

Switching  system  pf  digital  analyzer  for  stepper 

servo  motors .  TF71  Sep  23 

Sync  pulse  triggers  switching  tube  of  facsimile 

sweep  generator .  TF88  Dec  9 

Telegraph  messages  automatically  routed  by 

electronic  switching  system  .  BF46  Dec  9 

Timer  Uened  orvoff  by  transistor  switch .  RD62  Jul  1 

Transistor-tunnel  diode  triggers .  TF59  Aug  19 

Trigger,  transistor,  programs  instrumentation 

camera  exposure  rate,  duration .  TF76  Sep  9 

Timneltrons,  cryogenic  thin-film  switching  and 

memory  devices .  BF43  Dec  9 

Symbols  standards  proposed  at  NEC  conference  —  B'39  Oct  28 

Synchronizer  fonns  composite  tv  pictures .  RO104  Sep  30 

Syndwos,  types  and  uses .  SR57  Sep  30 

Synchrotron,  zero  gradient  proton .  ENll  Dec  9 

Systems  applications  of  solid-state  masers  .  TF58  Nov  4 


T 


Tank  circuit,  tunable,  for  signal  generator .  TF71  Jul  15 

Tank,  model,  radixontrolled .  TF55  Nov  4 

Tape  recorder,  pOi:ket-size  .  TF74  Oct  28 

Tape  recorder  programs  engine  dynamoter  tests .  TF74  Dec  16 

Tape,  recording,  tigraved  metal .  TF118  Nov  25 

Tape  transport  filt.»rs  wow  and  flutter .  TF61  Aug  26 

Telegraph  messages  automatically  routed  by 
electronic  switching  system  .  BF46  Dec  9 

TELEMETRY 

Abte-5  lunar  satellite  system  .  TF63  Oct  28 

Astronauts  to  wear  physiological  telerr.eier .  BF47  JuJ  22 

Astronomical  observatory  satellite  planned .  BF36  Oct  28 

Automobile  (Bluebird  racer)  system  .  TF70  Oct  28 

Automobile  testing  telemetry  system .  TF57  Oct  21 

Digital  telemetry  replaces  analog  telemetry  in 
in  later  Abie  program  satellites,  some  have 

both  types .  TF43  Jul  8 

High-efficiency  osciliator-amplifier  for  microwave 

telemetry  weighs  14  ounces .  BF123  Aug  12 

Hospital  installs  patient  monitoring .  EN9  Dec  2 

Interferometer  measures  projectile  acceteratioi  ..  TF68  Sep  16 

Magnetometer  (atomic)  for  space  probe .  TF47  Aug  5 

Miniature  system  for  sounding  rocket .  ENll  Jul  22 

Mercury  space  project  ground  system .  BF3C  Oct  7 

Multiplexer,  low-level,  digital,  48  channels  share 

three  a<  air^hfiers .  TF64  Oct  7 

Nuclear  resonance  temperature  sensing  system 

offers  high  precision,  remote  location .  TF52  Jut  8 

Oscillator  IS  also  pressure  transducer .  CM67  Sep  23 

Radiat'on  data  telemetered  by  frequency  variation 

from  monitors  coupled  to  oscillators  .  TF84  Nov  11 

Reed  relays  simplify  remote  mooito'ina .  TF63  Jul  22 

Remote  heartbeat  measurements  by  radio .  TF54  Dec  23 

Space  electronics,  national  symposium .  BF36  Oct  7 

Space  plans  for  the  rwxt  decade,  survey  of  pro- 

jects  and  instrumentation .  BF38  Dec  16 

Stable  fixed-frequency  oscillator  using  mag¬ 
netostriction  bandpass  filter .  TF88  Dec  16 

System  telemeters  rainfall  and  flood  levels .  ENll  Aug  12 

Temperature-sf*nsing  telemetry  transn.ilter .  TF  129  Aug  12 

tkind  velocity  telemetering  system .  TFh8  Jul  15 

Telescope  image  intensi'ier  .  ENll  Nov  11 

Teletypewriter  word  spotter,  ferrite  core  .  TFS6  Sep  23 


TELEVISION 

A  rrraft  to  transmit  over  sii:  states  in  test  of 

educational  tv  systerr .  BF38  Aug  12 

Astronomy  photography,  tv  lechniques .  RD96  Dec  9 

Automatic  frequency  control,  transistorized  tv 

remote  sync  lock  circuits .  TF97  Sep  30 

British  may  adopt  European  tv  standard  .  ENll  Sep  2 

Camera,  tv.  transistorized;  ‘tesign  techni^ares, 

circuits .  TF72  Sep  9 

FCC  approves  vhf-iv  transJi  tors  .  BF42  Sep  9 

FCC  finances  uhf-tv  tests .  3F42  Aug  19 

Germany  markets  17-inch  tv .  BF42  Dec  2 

Japan  finances  tv  stations  to  cut  tv  set  surplus  .  ENll  Oct  14 

Medical  tv  market  looms .  BF40  Sep  lb 

Overseas  tv  grows  fast .  6014  Dec  9 

Pay  tv  system,  closed-circuit,  com  operated .  TF49  Aug  19 

Pcffl  digital  tv  tube,  beam  deflection . .  BF44  ffov  11 

Picture  tube  has  122‘degree  deflection .  BF33  Jul  8 

Soviets  predict  satellite  tv  .  ENll  Sep  2 

Squeeze  bulb  turws  remote  tv  control .  BF39  Jul  8 

Stereophonic  compatible  system  for  tv  broad¬ 
casting,  double<arrier  suppressed  sideband 

transmitted .  TF71  Dec  16 

Synchronizer  forms  composite  tv  pictures .  RD104  Sep  30 

Telephone  central  office  system  uses  photo¬ 
graphic  memory,  tv  techniques  .  BF45  Dec  2 

Tv  course  teache*.  network  theory  .  BF40  Oct  21 

Tv  inspects  bridge  anchors .  BF46  Sep  30 

Tv  system  spots  sewer  leaks .  6F40  Oct  28 

Two-color  tv  sidelined,  stereo  system  proposed  ..  6F49  Nov  16 

Underwater  drone  guided  by  tv  and  sonar  .  BR46  Jul  22 

USSR  ship  uses  helicopter  tv  .  BF43  Nov  11 

Temperature  compensated  r-f  power  meter .  TF64  Nov  '4 

Temperature  staoilization  of  solid-state  transponoer  TF46  Jul  1 

Temperature  telemetry  aids  frozen  food  study  . TF129  Ajg  12 

TEST  EQUIPMEMT 

Airborne  transponder  test  set  .  PD106  Sep  30 

Analyzer  ter  stepper  servo  motors  .  TF71  Sep  23 

Auto  engine  dynamometer  test  programmed  by 
rnagnetic  tape  recorder  with  velocity  correction  TF74  Dec  16^ 

Auu>matic  tester  checks  missiles .  TF74  Jul  15 

Bridge  Circuit  rates  d<  amplifier .  TF55  Jul  1 

Bulb  heats  components  to  test  temperature .  RT91  Sep  23 

Capacitor  leakage  tester  .  PT104  Nov  11 

Coaxial  cable,  test  and  equipment  calibration 

methods  recomm eroded  by  USASROL .  TFIOO  Sep  30 

Comparator  tests  pulse  tubes  wibxHJt  cro 

calibration  and  adjitttment .  R092  Sep  9 

Curve  tracer  for  tunrwl  diode  evaluation .  TF62  Aug  5 

Dielectric  constant  of  materials  read  or  platted 
directly  by  microwave  ratiometer  over  range  of  , 

frequencies . TF71  Dec  2 

Displaying  variable',  of  power  transistors .  RD58  Sep  2 
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tHtemal  oscillator,  detector  arrd  RX  meter 
measure  admittance  parameters  without  over* 

driving  transistor . 

Feedback  circuits,  thermocouple  transfer,  for  aK 

instrument  calibration . 

Generator,  pulse,  for  study  of  electrotherrral 

parameters  arid  •lectroexptosive  devices  . 

Gyro  «eieel  balancer,  electronic  system  detects 

imbalarKe . 

Magnetic  fi.m  memory  testing . 

Microwave  attentuation  test . 

Multiple  target  trajectory  system  evaluates 

missile-firing  interceptor  aircraft . 

O^imizing  wave  shape  of  high-voltage  pulse¬ 
forming  network)  for  magnetron . 

Projector*  help  instrument  calibration . 

Pulse  and  phase-path  receivers  tested  by 
transmitter  simulator  producing  pulses  and  echo 

pulses . 

Radar-return  simulator  tests  airborne  moving- 

target  indicator  . 

Relay  tester  autorr’Jtlcally  detects  intermitterrt 

contact  faults . 

Shock,  tester,  pneumatic  . 

Spectrum  analyzer  using  magnetostriction  bar>d- 

pass  filters . 

Ton^  vibration  test  fixbire . 

Transistor  and  diode  curve  tracer . 

Transistor  conversion  gam  measunng  circuit . 

Transistor  power  gam  test  circuit  . 

Transistor  tester,  automatic  . 

Voltage  regulators,  d-c,  test  circuits . 

Wave  analyzer,  transistorized  heterodyne . 

Wiring  analyzer  tests  circuit  components . 

T  etrahedron  press  for  high-pressure  semiconductor 

research . 

Thermion  (thermal  analog)  evaluates  tube 

performar>ce  in  various  environments . 

Thermionic  converter,  nuclear-fueled . 

Thermistor  bridge  of  r-f  power  meter  . 

Thermistor  characteristics  survey  . 

Thermistor  infrared  detector . 

Thermistors,  diamond,  good  to)00C . 

Thermocouple  transfer  circuits  for  a-c  instrument 

calibration  . . 

Thermoelectric  conversion  cell . . 


RDe2  Oct  21 
TF78  ■'ep  9 
RO106  Nov  18 


R072  Aug  19 
PT8b  Sep  16 


TF79  Dec  9 
PT105  Dec  9 


TF88  Dec  16 
PT158  Aug  12 
TF68  Aug  19 
TFS6  Aug  26 
TF74  Dec  9 
TF73  Nov  11 
TF62  Sep  23 
TF68  Sep  23 
PTB8  Dec  2 


TF92  Sep  30 
R078  Dec  2 
TF64  Nov  4 
TF58  Jul  I 
TF82  Dec  9 
CM78  Aug  26 


TF94  Sep  30 
RD78  Dec  2 


TTCRMOELECTRtO 

Fission  heat  converted  to  electricity . . 

High  output  thermoelectric  converter . 

Parametric  amplifier,  thermoelectric  cooling  — 

Semiconductor  truck  refrigeration . 

Sliver  antimony  telluride  has  hi|;^  thermoelectric 

figure  of  merit  to  500  C  . 

SNAP-IA  thermoelectric  generator  is  tested . 

Thermionic  converters  ready  for  market . 

Thermoelectric  converter  efficiency  is  14\  . 

Thermoelectricity  to  run  weather  station . 

Thevmin  theorem  applied  to  transistor  biasing  for 
uniform  gam . 


R094  Sep  9 
BF49  Nov  11 
RD86  Oct  28 
ENll  Sep  9 


CM80  Oct  7 
ENll  Jul  8 
ENll  Sep  2 
ENll  Jul  29 
ENll  Aug  5 


THIN  FILMS 

Authors'  corrections,  article  p  79  Jun  3 . 

Cryogenic  electronics  spurred  by  discovery  of 

tunneling  »n  thin  films  . 

Cryotrons,  thm  film  and  wire,  for  high  speed 

storage  and  switching . 

Epitaxial  semiconductor  film  growim) . 

Japanese  claim  breakthroughs  m  cryotrors . 

Magnetic  film  memories  made  on  grounde-i  alu¬ 
minum  sheet  operate  in  nanoseconds  . . . 

Memory  devices,  research  trends  . 

Microffliniahrization,  R&O  and  devices  . 

Plasma  phenomesa  in  superconducting  thin  films 

may  extend  semiconductor  devices . 

Thin  ferromagnetic  films  lor  memory  interrogation 

and  readout . 

Tunneling  found  in  thm  films  . 

Vapor-phase  deposited  silicon  crystals  form 

laminar  junction  layer  microorcuits . 

Three-hole  cores  for  coineident-flux  memory  . 


TF84  Oct  12 
CM66  Jul  1 
BF12  Dec  2 


TF79  Sep  9 
■"F73  Nov  n 
$R77  Nov  25 


TFIOO  Jul  29 
ENll  Nov  25 


TF55  Dec  2 
TF94  Jul  29 


TIMERS 

Clock  control  circuit  provides  timing  pulses . 

Digital  time  code  identifies  recordings . 

Electrochemical  elapsed-time  indicator  operates 

on  electroplating  pnncipie . 

Phantastron  delay  circuit,  trartsistor . 

Solenoid  valve  current  timer  . 

Timer  given  accurate  ocKiff  signals  b*/  transistor 

switch . 

T imer  of  automatic  relay  tester . 

Timer  of  sound  measuring  system . 

Timers,  types  and  uses . 

Transistors  time  washer  cycles . 

Trigger,  transistor,  programs  instrunwmtabon 

camera  exposure  rate,  duabon . 

Uitrasomc  velocimcter  sing-erouno  cycle . 

Wristwatch,  clectrorMC,  fmilar  to  satellite  timer.. 

Time-sequence  switch  . 

Time  standard  adopted . 

Tracing  tunnel  diode  curves  . 


R0106  Nov  18 
TF88  Sep  9 


CM98  Dec  9 

TF72  Oct  21 
TF88  Oct  14 


R062  Jul  1 
TF79  Dec  9 
TF66  Aug  26 
SR57  Sep  X 
RD61  Sep  2 


TF76  Sep  9 
TF98  Nov  18 
BF35  Oct  28 
TF64  Jul  8 
BF12  Nov  4 
TF62  Aug  5 


December  23,  IfbO 


Tracker,  infrared  telescope,  for  ground  portable 

aircraft  or  space  vehicle .  R082 

Tracking,  infrared,  survey  of  detectors . . .  TF82 

Tracking  missiies  at  night  by  light  flashes  ....T...  TFB8 

Tracking  station  for  space  probes  .  W014 

Tracking  system  enemy  mi^ile .  BF39 

Tracking  system,  radio,  aircraft .  TF61 

Tracking  systam,  solar,  tor  rocket-borne  spectro¬ 
graph  positioning .  TF43 

Tracking  system  to  measure  missile  trajectories  ....  BF38 

Traffic  control  net  tried  in  NY  .  EN9 

Traffic  monitor,  infrared .  ChF4 

Transceiver,  helmet,  blanks  noise  with  ftois^ 

actuated  age .  TF57 

Transceivers,  citizen  band  radio .  TF70 


TRANSDUCERS 

Able-5  limar  satellite  instrumentation .  TF63 

Acoustic  microphones  measure  air  temperature  ...  ENll 

Auto  engine  testing  transducers .  TF74 

Crystals,  ultrasonic  velocimeter  transducer .  TF69 

Electrostatic  squarer,  sound  measuremtvit .  TF66 

Ion  chambers,  telemetering .  TF84 

Liquid  level  sensor  is  resistarKe  probe  in 

water-filled  membrane . TF91 

Magnetostriction  bandpass  filter  materials, 

design,  applications .  TF88 

Photocell  matrix  is  sensory  device  of  Per- 

ceptron,  artificial  nerve  network .  TF56 

Photocells  measure  blood  pressure,  control 

tracer,  measure  wind  velocity .  CM74 

Silicon  whisker  strain  gage .  CM86 

Superdense  ferroelectric  and  piezoelectric 

ceramics  have  iirproved  properties .  CM86 

Telemetering  oscillator,  pressure .  CM87 

Thcrmocouplt,  strain  gage  and  thermistor  ck- 

cuits  tor  telemetry .  TF57 

Transducers  employed  m  probing  earth, 
atmosphere,  space  and  living  matter  .  SR53 


TRANSFORMERS 

Back-biased  iiode  pulse  gate .  TF94  Oct  14 

Nesting  core  lamin^ons  cuts  transformer  size 

and  hum . v .  ENll  Jul  1 

Pulse  welder  employs  spike  transformer .  TF69  Jul  22 

Push-pull  reduces  transtormer  core  size .  TFBb  Sep  16 

Rotary  coupling  transformer  of  l-f  direeborv 

finder  antenna . I .  TF74  Sap  16 

Stabc  inverter  has  three-legged  output 

power  transformers  .  TF55  Jul  6 

Transformer  core  design  reduces  resistance .  CM114  Jul  29 

Tuned  transformers  m  broadband  couplers .  LRS76  Oct  21 


TRANSISTOR  CIRCUITS 

AGC  control  for  transoonder  video  amplifier . 

Amplifier,  d<,  regulates  current  by  power 
dissipation  after  autotransformer  regulates 

roughly  . 

Artaiog  d<-  voltage  conversion  for  frequency 

comparison . . . 

Analog  muftipiication,  time  as  variable . 

Biasing  transistors  for  uniform  gam . 

Bifsary  full  adder,  microclfcuiL  with  imipolar 
fieldwffect  transistors  as  active  and  passive 

elements . 

Breadboarding  techniques  . 

Camera,  tv,  transistonzed;  design  techniques, 

circuits . . . 

Capacitance  intruder  alarm  has  phase  sensitive 
detector,  capacitor-potentiometer  bridge, 

ttfied  oscillating  transformer . 

Citizens  band  radio  Stfvey  . 

Clock  control  circuit . 

Clippers,  seriesj  design  nomograph  gives 

component  values,  design  formulas . 

Controlled  rectifiers  generate  pulses  in 
transistor  controls  of  automatic  welder....... 

Converter  circuit  amplifies  beyortd  nonnal 

frequency  limits  of  transistors . 

Crystal-controlled  superhetarodyre  airborne  radio 

command  receiver . 

Digital  256-channel  neutron  analyzer . 

Equivalent  circuit  of  relay  counter  . . 

External  oscillator  powers  amplifier  implantad  in 


TF74  Dec  16 
TF136  Aug  12 
TF74  Dec  9 


TF48  Dec  23 
PT142  Nov  25 


TF65  Sap  16 
TF70  Nov  4 
R0106  Nov  18 


TF54  Aug  26 
TF68  Oct  21 
SR57  Sep  30 


f  •m  receiver,  wideband,  remote  control . 

Frequency  generator  of  airborne  recorder . 

Generator  delivers  rectangular  constant-current 

or  -voltage  pulses  for  research . 

Gyro  torquing  switch,  amplifiers,  a-c  and  d><,  and 
modulators  of  micromodular  adssile  aaotpilot . 
Gyro  wheel  balancer,  electronic  system  detects 

imbalance . 

Hall-offecl  mulbpiiar  has  dlrect-coitolcd 

transistor  amplifiers . 

Haartbeets  measured  rmaotely  as  varying  opacity 
of  aartobe  creates  pulse  to  trigger  transmittar 

oscillator  via  phetotransistcr . . 

High<(eranl  solid  state  switch  based  on  hybrid 

multivibrator  ariergizes  acceierometer . 

Low  noise,  fd^nput  impedance,  transistor 

ampllffo^  circuit  design  methods . 

Magnetic  recorder  playback  preamp . 


TF58  Oct  7 
TF85  Sep  30 
TF118  Nov  25 


TF50  Sap  2 
TF61  Aug  26 


Magnetometer  (atomic)  for  space  probe .  TF47  Aug  5 

Modulator  and  amplifier  of  ballistic  interferometer  TF68  See  16 

Modulator^tetector,  airborne  recorder .  TF118  Nov  25 

Motor  controls,  d<;  bidirectional  switching  for 

gyros,  accelerometers .  R076  Oct  7 

Multiplexer,  low-level,  digital.  48  channels  share 

three  a-c  amplifitrs .  TF64  Oct  7 

kfoltiplier  phototube  detector  powered  by  battery 

voltage  .  TF51  Jul  6 

Noise  causes  in  circuite  and  cures .  TF50  Sop  2 

Noise  sigipression  for  analog-to-digital  con¬ 
version  or  digital  readout .  TF80  Jul  15 

Nuclear  resonance  temperabee  sensing  system  ...  TF52  Jul  8 

Oscillator,  tone,  Zcnt^rcgulated  audio .  TF86  Sep  16 

Overload  protection  by  diodes .  TF68  Sep  23 

Phantastron  delay  ciremL  transistor,  accurate  to 

Wat25Cto55C .  TF72  Oct  21 

Photosensitive  transistor  amplifiers  and 

oscillators  .  TF132  Aug  12 

Portable  radio  uses  drift-field  transistors .  TF48  Jul  8 

Pulse  amplifiers  for  coincident-fkix  memory .  TF94  Jul  29 

Pulse-clamping  and  storage  circuit .  TF64  Aug  26 

Pulse  generator  for  thin  film  readout;  high  gain 

angilifier .  TF1(»  Jul  29 

Pulse  triggering  and  turn-off  circuits  for 

controlled  rectifier  inverters .  TF52  Aug  5 

Pulse  width  measuring  circuits .  TF74  Jul  15 

Radio,  auto,  vlf  induction  rtettver .  TF81  Oct  14 

Radio  command  recaiver,  for  modet  tank .  TF55  Nov  4 

Resistence<oupltd  bootstrap  generates  log- 

artihmic.  exponential  or  Imear  sweep .  TF60  Dec  23 

Servo  amplifier,  high-gain.  d-c.  hybrid,  for  a-c 

instrument  calibrabon .  TF94  Sep  X 

Shock  resistant  transistor  time  sequence  switch 

releases  solenoids . .  TF64  Jul  8 

Short  circMl  current  is  peak-!imited  and  pulsed  to 
protect  solid-state  regulators,  relaxation 

oscillator  periodically  restores  output .  TF56  Dec  23 

Shunt-peaked  transistor  amplifiers,  one-stage  and 
cascaded,  broadband,  video;  design  by 
potezenxancellatlen  and  maximally-flat- 

magnitode  techniques .  TF66  Dec  2 

Silicon  controlled  rectifier  flip-flop  triggered  by 

transistor  relaxation  oscillator .  TF74  Dec  2 

Sotenoid^tuated  pilot  valve  control  cierent 

timer,  analyzer .  TF8i  Oct  14 

Stability  of  transistorized  d-c  chopper  amplifier 

improved  by  feedback  technique .  TF55  Jul  1 

Stable  fixed-frequerKy  oscillator  using  mag¬ 
netostriction  bandpass  filter .  TF88  Dec  16 

Static  relay  designs  employing  transistors .  TF64  Jul  ?2 

Strobing  unit  stops  drift  In  receiver .  TF70  Oct  28 

Submimattee  -lirbome  radar  transponder .  TF48  Jul  1 

Sweep  generator,  amplifiers,  CRD  display  of 

tunnel  diode  curve  tracer .  TF67  Aug  5 

Sweep  generator,  linear,  one  transistor .  TF90  Dec  16 

Tape  recorder,  pocket-size .  TF74  Oct  28 

Telemetry  system,  four-channel,  for  auto  testing..  TF57  Oct  21 

Temperature  control  circutt .  TF57  Oct  21 

Temperature-sensing  telemetry  Irwismittcr .  TF129  Aug  12 

Timer  given  accurate  on-off  si^tals .  R062  Jul  1 

Tone-modulated  ground-based  transmitter  of 

airborne  radio  command  set .  TF54  Aug  26 

Transceiver,  helmet,  a-m  radio .  TF57  Sep  23 

Transistor  and  diode  curve  tracer .  TF6B  Aug  19 

Tmsistor  operation  beyond  cutoff  fretocncy  ....  TF56  Aug  26 
Transistor  overload  safety  circtiiL  can  be  used  as 

voltage  regulator  or  reference .  TF102  Oct  14 

Transistor-tunnel  diode  memory  elements,  n-type 
circuits,  triggers  and  inverters,  transistor 

modifies  diode  current  levels  .  TF59  Aug  19 

Transmitter,  rKeiver  of  magnebc  induction 

dirccUoivfinder  for  cave  mapping .  TF61  Sep  23 

Transmitter,  vlf  induction  radio,  and  tape 

playback  unit .  TFIl  Oct  14 

Tngger,  transistor,  programs  mstnaaentation 

camera  exposure  rate,  dmtion .  TF76  Sep  9 

Tunnel  diode  generates  rtcter>gular  pulses .  TF124  Nov  25 

Tv  remote  sync  lock  circuits .  TF97  Sep  30 

Ultrasonic  velocimeter  trigger  generator .  TF9B  Nov  II 

Vanolosser,  gam-adjusting  amplifier .  TFt03  Jul  29 

Voltage  regulator,  d< .  TF121  Nov  25 

Voltage  regulators,  d-c  transistor;  design 
techniques,  differenbai  amplifier  comparison 

elements,  test  circuits .  TF62  Sep  23 

•eve  analyzer,  heterodyne  type .  TF68  Sep  23 

•ind  velocity  telemetering  system .  TF68  Jul  15 

'‘ransistonzed  date  amplifier  hos  high  ga*'^ 

stability .  TF55  Jul  1 


TRANSISTORS 

AdxHttenct  of  h-f  trartsisters,  measuring  inslh^ 
menl,  parameter  (Y)  corxpA>tHSn$  and  conver¬ 
sions  .  TF84  Dec  16 

Biasing  transistors  fo*  imifbrm  gam .  TF74  Dec  9 

Characteristics,  for  radio  raceiver  desi^i,  of 

2N1U0  dnft  transistor .  TF4B  Jul  8 

Convuter  transistor,  lOtMIc.  sou^ .  EN9  Nov  4 

Dendrite  Towth,  madt  traMisters .  CM9i  Nov  11 

Displaying  variables  of  power  transistors .  R056  Sep  2 

Epitaxial  film  extends  mesa  trans  slor 

performarKf  . CM66  Jul  1 

Micfominuturt  types  and  RAO .  SR77  Nov  25 


1 
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Multilayer  vapor  deposition,  eptlauai  growth  of 


semiconductors  form  npnp  adder .  RD64  Jul  8 

Photosensitive  field^fects  transistor .  TF132  Aug  12 

Silicon  cartMde  device  for  6W  F  .  ENll  Oct  21 

Silicon  epitaxial  transistor  .  CMM  Oct  21 

Transistor  and  diode  curve  tracer .  TFiiS  Aug  19 

Transistor  conversion  gam  measuring  circuit .  TF56  Aug  2& 

Transistor  heat  sink  calculations  (commmt, 

CT6  0ct  7) .  FRSbh  Aug  5 

Transistor  power  gain  test  circuit .  TF74  Dec  9 

Transistor  regulator  dissipation  curves .  TFS6  Dec  23 

Unipolar  field-effect  transistor  operation  .  TF48  Dec  23 

Transistor-turmel  diode  elements .  TFS9  Aug  19 

Vapor-growth  oroduces  multifurtction  devices .  ENll  Jul  1 

Translators,  vhMv,  approved  by  FCC .  BF42  Sep  9 

Transmission-hne  charts,  plotting  impedance  of 

negative-resistance  compor>ent5 .  ERS76  Sep  23 

Transmission  line,  resonator  design  . ERS140  Aug  12 


TRANSMITTERS 

Antenna  design  and  earth  coupling .  BF38  Oct  14 

Citizens  band  radio  survey  .  TF70  Nov  4 

Clippers,  series;  design .  ERS72  Oct  7 

Gated  diodes  pulse  Deacon  transmitter .  TF7?  Jul  22 

Glide  slope  projector,  mechanical  modulitor .  TF68  Oct  26 

‘voundscatter  propagation  transmitter .  TF74  Oct  28 

Heartbeats  measured  remotely  as  varying  opacity 
of  earlobe  creates  pulse  to  trigg^..  transmitter 

oscillator  via  phototransistor .  TFS4  Dec  23 

Magnetron  of  radar  transponder  driven  hy 

transistor  modulator .  TF4ij  jul  I 

Microminiature  developments .  SR77  Nov  25 

Multicoupler  of  wideband  scanning  radar .  TF44  Sep  1 

Multiplex  signal  modulates  subcarrier  oscillator 

of  a-m  auto  telemeter,  uhf .  TF70  Oct  28 

Pulse-stretching  and  <ompression,  radar .  TF53  Oct  7 

Radio  commano  transmitter,  tank  model,  rias  eignt 

lone  channels .  TF55  Nov  4 

Radio,  vlf  induction,  relays  recorded  traffic 

control  messages  to  car  radios .  TF81  Oct  14 

Stereo,  compatible  f-m  radio  .  TF65  Nov  16 

Radio  tracking  system,  aircraft  and  missile  . .  TF61  Dec  2 

Stereophonic  compatible  system  for  tv  broad¬ 
casting,  double-carrier  suppressed  sidefand 

transmitted .  TF71  Dec  16 

Telemetry  system,  four<hannel,  for  auto  testing  . .  TF57  Oct  21 

Ten  u<»rature-sensing  telemetry  tranai  liter .  TF1?9  Aug  1? 

Tone-Todulated  ground-based  transn  itter  of 

airtiorne  radio  command  set .  TFS4  Aug  26 

Transceiver,  ^'elmet.  a-m,  transistor .  TF57  Sep  23 

Transmitter,  transistor,  of  ma^etic  induction 

direction-finder  for  cave-mapping .  TFfl  S*!p  23 

T-Rcircuitof  wrleoand  h-f  radar .  TF44  Sep  7 

Tunnel  diode  wireless  f-m  microphone .  TF93  Nov  18 

Ultrasonic  velocity  meter .  TF96  Nov  18 

Vlf  transmitter  to  reach  submartnei .  BF34  Jul  15 

Voice  of  America  awards  contract  .  ENli  Nov  25 

Transmitter  simulator  tests  pulse  and  phase-path 

receiver .  TF67  Oct  7 

Trigger,  nanosecond  pulse .  TF60  Oct  7 

Trigger,  phantastron  delay  circuit  .  TF72  Oct  2i 

TUBEaRCUITS 

Amplifiers,  d<.  and  trvislator  of  photocell 

scanning  infrared  gage .  TF65  Oct  21 

D-c  amplifier  of  liquid  level  meter .  TF66  Aug  19 

O-c  component  removed  Irorr.  direct  coupled  d-c 
amplifieroutputwithhttiegainloss  (CT6  Oct21)  RD150  Aug  12 

Decoder  of  wind  velocity  telemetenm,  systen 

employs  diode-thyratron  circuit .  TFb6  Jul  15 

Delay  line  controls  tuned  i-f  amplifier .  TF108  Jul  29 

Demultiplexer,  compatible  stereo  tv  receiw< .  TF71  Dec  16 

Direction  finder,  I-f,  has  resonated  loop  antenna 
coi<>led  by  trar.sformer  to  grid  circuit  of 

preamplifier  .  TF74  Sep  16 

Fader  for  auditory  research,  electronic  switch 

avoids  audible  transients . .  TFS5  Dec  9 

Frequency  divider  us  ng  flip-flop  triggers 

capacitarKe  bank .  TFW  Aug  5 

Gates,  back-biased  diode  pulse,  •<,  d-c  .  TF94  Oct  14 

Grounoed  grid  i-f  amplifiers  with  controlled  gain, 

design  techniques,  biasing .  TF50  Dec  23 

Integrator,  timer,  squarer,  gate,  micr  sphone 
preamplifier  and  audio  amplifier  o^  sound  and 

audio  measuring  system .  TF66  Aug  26 

Magnetic  recorder,  home  movie .  TF61  Aug  26 

Willion-volt  lightning  generator  for  vlf .  TF53  Jul  22 

Mobile  radio  receiver  with  low  plate  and  screen 

grid  potential  tubes .  TF62  Augjl9 

Multiplier,  analog  computer,  low  cost  .  TF70  Nev  '  4 

Multivibrator,  monostable .  TF76  Nov  4 


OperatiorttI  amplifiers,  analog  computer .  TF90  Nov  11 

Optimizing  wave  shape  of  high-voltage  pulse- 

forming  networks  for  magnetron .  ROT?  Aug  19 

Ray  tv  ch^mei  converter  and  controls .  TF49  Aug  19 

Phase  discriminator  of  servo-balanced  capa¬ 
citance  bridge .  TF56  Aug  5 

PhotoconducUve  cells  and  phototubes  for 

Phototube  imaging  system  of  stu  tracker .  TF88  Sep  30 

photoelectric  controls  compared .  TF46  Jul  1 

Pulse  and  phase-path  receivers  tested  by 
transmitter  simulator  producing  pulses  and  echo 

pulses .  TF67  Oct  7 

Pulse  generator,  unblanking  .  TF74  Oct  28 

Pulse  welder  has  coaxial  ignitron  .  TF69  Jul  22 

Radar-return  simulator  tests  airborne  moving- 

target  indicators  .  TF58  Dec  2 

Radio  command  transmitter,  tank  model,  has  eight 

tone  channels .  TF55  N^v  4 

Reading  machine  employs  dilating  circular  scan  of 

photocell  main X .  TF19  Sep  2 

Reflex  klystron  millimeter  wave  detector .  TF83  9 

Regulated  instrument  power  supply  .  TF132  Nov  25 

R-f  amplifier  for  signal  generator .  TF71  Jul  15 

Saturated  diode  senses  rms  currant  in  reactor- 
controlled  a-c  currant  regulator  which  needs  no 

bridge  .  Tf-56  Sep  2 

Secondary-Mission  pentodes,  characteristics 
and  applications  in  nanosecond  pulse,  trig¬ 
gering  and  amplif*^  circuits .  TF60  Oct  7 

Servo  amplifier,  high-gatn,  6<  hybrid,  for  a-c 

instrument  calibration .  TF94  Sep  30 

Stable  fixed-frequency  oscillator  using  mag¬ 
netostriction  bvHlpass  filter .  TF80  Dec  16 

Sweep  generator,  high-preciston,  facsimile .  TFM  Dec  9 
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